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Abstract 
The sustainable development of the built environment is advocated in both theory and 
policy. Social sustainability could be improved if the built environment is designed to 
encourage social interactions between residents, which enhance feelings of sense of 
community and social cohesion. Privacy is a vital component of an individual's social 
interaction process. However, the relationship between privacy and social interaction is 
rarely discussed in sustainable development literature. In order for social interactions 
between neighbours to be positive it is beneficial if levels of privacy in the home are 
sufficient for residents to feel comfortable. Therefore, for a housing development to be 
sustainable it is necessary that privacy in the home is addressed when designing to 
encourage social interactions between neighbours. The specific relationships under 
scrutiny in this thesis are: the impact of design on social interactions between neighbours; 
the impact of design on privacy in the home; and the effect of levels of privacy in the home 
on the relationship between design and social interactions. 
Primary data was collected across 13 sustainable housing developments. Sixty five 
indicators were measured using; a site survey checklist to collect data on physical features 
affected by eight principles of sustainable design, and a household survey to collect data on 
the behaviour and characteristics of the residents. Statistical analyses were used to test the 
nature and extent of the hypothesised relationships. 
The findings show that a number of physical features are significantly associated with 
privacy in the home and social interactions between neighbours. Not all features had a 
positive association, however private outdoor space to the front of dwellings and clearly 
marked boundaries between properties are beneficial for both privacy in the home and 
social interactions between neighbours. 
A comprehensive list of features of sustainable housing developments was established and 
operationalised as a series of indicators which could be used in future empirical research 
on housing developments. This research also contributes new empirical evidence on the 
effect of sustainable design features for the built environment on residents' behaviour, 
particularly social interactions and privacy in the home. 
Note: The doctoral research was part of the City Form Consortium (http: //www. city-form. com), funded by 
the Engineering and Physical Sciences Research Council (EPSRC) under the Sustainable Urban 
Environments Programme. Grant number: GR/S20529/01 
Xlll 
chapter ONE 
Introduction 
Introduction chapter ONE 
Chapter One: Introduction 
'For a man's house is his castle, et domus sua cuique tutissimum refugium' ('One's home is 
the safest refuge for all'). Sir Edward Coke, Third Part of the Institutes of the Laws of 
England (1628) 
This research is concerned with the effect of the design of sustainable housing on privacy 
in the home and social interaction between neighbours in new housing developments in 
England and Wales. The sustainable design of the built environment is part of a 
commitment to sustainable development by the UK Government. The Government, partly 
instigated by the Brundtland Report (1987), aims to promote sustainable living in order 
that current and future generations can prosper. The Government is promoting sustainable 
development in the form of sustainable communities; these encompass environmental, 
economic and social sustainability goals, such as active participation in local groups, a 
thriving local economy and protecting and enhancing the biodiversity of an area (DEFRA, 
2005). The Government also wishes to improve quality of life and has produced a set of 
indicators to measure various aspects of the environment and society (Barton et al., 1995; 
Barton et al., 2003; DEFRA, 2004; CABE, 2005b). The design of the built environment 
has been associated mainly with environmental sustainability (for example improved 
thermal insulation, rainwater recycling systems and solar panels for heating domestic 
water). However, other aspects of design may impact on social sustainability (for example 
good pedestrian networks may increase opportunities for social interaction between 
residents as a result of residents walking more in a neighbourhood) and are being promoted 
through the planning system in England and Wales (DoE, 1995; ODPM, 2005b; DCLG, 
2006). 
Designing the built environment to enhance social interactions may result in unforeseen 
consequences, in particular levels of privacy in the home may be negatively affected (Al- 
Homoud and Tassinary, 2004). It has been argued that privacy and social interactions form 
a dialectical relationship, that is they are contrasting themes and yet closely related; as such 
privacy can play a key role in regulating social interactions (Altman, 1975). Policy and 
design guidance for sustainable housing developments encourage designing for social 
interactions (Llewelyn-Davies, 2000) but with no acknowledgement that privacy may be 
1 
Introduction chapter ONE 
affected. Whilst there is empirical evidence supporting the claims that the design of 
sustainable housing developments can impact on social interactions, little has been done to 
assess the impact on privacy in the home, or whether levels of privacy in the home affect 
social interactions between neighbours. The objective of this research is to address the lack 
of existing evidence by testing whether the design of sustainable housing developments is 
associated with levels of social interaction between neighbours, or privacy in the home. 
The research will also test whether the impact of design on privacy has a subsequent 
impact on social interactions. The following sections set out the rationale for the research 
and the methods that will be used to test the three relationships. 
1.1 Designing housing developments that are sustainable in England and 
Wales 
The potential impact of the built environment on sustainable development has been 
recognised by the UK Government; in 1998 the then deputy Prime Minister, John Prescott, 
assigned the Urban Task Force with writing a report on the causes of urban decline in 
England and how this could be reversed, bringing about an urban renaissance (Urban Task 
Force, 1999). One of the key proposals put forward by the Urban Task Force was that 
cities be more sustainable and a `higher quality urban product' as a result of being 
`... compact urban developments, based upon a commitment to excellence in urban 
design... ' (ibid., p. 11). Partly in response to this report the Government produced the White 
Paper `Our Towns and Cities: the future: Delivering an Urban Renaissance' (DETR, 
2000b). A key aspect of the policy is to improve the quality of the urban environment 
through better urban planning, design and architecture. Through better design, towns and 
urban areas can become more environmentally sustainable, public spaces can be of a high 
quality and facilities and amenities can be easily accessible to all residents on foot, bicycle 
or public transport (Urban Task Force, 1999; DETR, 2000b). Similarly, in the 
Government's White Paper on Sustainable Communities emphasis is put on the quality of 
the built environment and the importance of good design alongside resident participation in 
decision-making processes (DEFRA, 2005). However, there is debate over what 
constitutes a high quality built environment, although efforts have been made to qualify 
and quantify good design empirically (Dempsey, 2008b). The impact design can have on 
the quality of the built environment and sustainable development is highlighted in the 
Labour Government's general planning policy statement (ODPM, 2005b) and also in 
planning policy specific to housing (DCLG, 2006). Both documents emphasize the 
importance of high standards of design and that poor design should be rejected. 
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Several authors of design guidance advocate high quality design as one feature of the 
sustainable development of the built environment (Llewelyn-Davies, 2000; Rudlin and 
Falk, 2009). Specific features are also suggested such as the incorporation of a mix of uses 
at a scale that enables people to access local amenities, workplaces, public transport and 
public open spaces easily, on foot, or by bicycle (Jenks et al., 1996b; Rudlin and Falk, 
1999; Barton, 2000; CABE, 2003; TCPA, 2004b). The list of physical features that 
contribute to a development being sustainable vary between authors, often depending on 
their perspective. For example, Barton's (2000; 2003) work is focused on the 
environmental benefits (such as food production and biodiversity) of sustainable 
development, and Rudlin and Falk (2009) tend to focus on the regeneration of urban 
centres. Government policy encompasses many of the features advocated by theorists and 
design guidance, such as intensifying housing levels in urban areas, mixed-use 
developments, improved routes for pedestrians and higher net densities of housing (DETR, 
2000c; ODPM, 2005e). However, there is no definitive list of the physical features that 
may contribute to a housing development being sustainable. 
1.2 The significance of social interaction in sustainable housing 
developments 
Features of the built environment may aid the creation of sustainable communities because 
the design of urban environments may be conducive to social interactions. The 
development of a sustainable community in a neighbourhood normally begins with social 
interactions between residents (Gilchrist, 2000). Casual social interactions are the first step 
towards forming deeper relationships with other people (Goffinan, 1963). There is an 
assumption that all interactions are positive and therefore a good thing (for a review, see 
Rook, 1984). In certain situations this may be true, for example in a study of older people 
Bowling et al. found that high levels of neighbouring (knowing and trusting neighbours) 
contributed to better physical health and functioning (2006). The quantity of social 
interactions is not necessarily what is important but rather the quality of the interactions 
and who the older person is interacting with, for example a neighbour of a different age 
(Conner et al., 1979; Lee and Ishiikuntz, 1987). These studies suggest that social 
interactions between residents are beneficial for residents' wellbeing and can contribute to 
the development of sustainable communities. 
In the past, in England and Wales, cohesive communities were easily accomplished 
because of familial ties. The urbanisation of the population was considered to be the end of 
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good neighbouring and local communities (Simmel, 1950; Wirth, 1964). However, 
research has shown that local communities could thrive in urban neighbourhoods. They 
tended to be kin-based and consisted of a series of inter-related extended families, such as 
was found in the East End of London up until the 1950s (Young and Willmott, 1957). 
Although, some research has indicated that relationships between neighbours can vary 
from extremely negative to very positive or non-existent (Merry, 1979; Unger and 
Wandersman, 1982), and increased mobility of society means that communities are more 
likely to be made of disparate groups than extended families. However, other factors such 
as homogeneity and propinquity can lead to social interactions between neighbours (Gans, 
1968). Some level of homogeneity can be a positive influence, however high levels can 
lead to the creation of artificial communities which exclude, for example, those who are 
not of a particular socio-economic group or race. Levels of social interaction within the 
communities may be high but this does not extend to those who are excluded (Low, 2001; 
Minton, 2002). 
Propinquity, or nearness, is a key physical attribute for creating opportunities for social 
interactions between residents in housing developments (Festinger et al., 1950). Through 
the design of a development layout it is possible to increase the incidences of casual social 
interactions between residents (Williams, 2005b). Residents who live in the centre of a 
street are more likely to interact with more people than those who live at the end of a street 
(ibid. ). Creating routes for pedestrians through developments that residents are likely to use 
regularly increases opportunities for social interactions (Hillier et al., 1993; Gehl, 2001). 
Providing spaces for a specific group of residents to use, such as a communal garden or 
children's play area, can lead to increased levels of social interactions between the 
residents (Skjaeveland et aL, 1996). Theory and past research suggest that, while other 
factors are influential, the design of the physical environment can have an impact on 
whether residents will interact with one another. 
The sociologists Aries and Sennett believe that public spaces are vital as locations in the 
city for social exchanges between friends and strangers (Aries, 1962; Sennett, 2002). 
Where once public spaces were about sociability they are now places of movement, `... as 
public space becomes a function of motion, it loses any independent experiential meaning 
of its own' (Sennett, 2002, p. 14). Cities and suburbs have been designed as zones where 
functions are separated resulting in inhabitants continually having to move around to reach 
the specific space they need. Public spaces are no longer the spaces of exchange due to the 
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increased use of the car (Aries, 1977). The car has allowed the growth of suburbs so that 
cities are no longer easily negotiable spaces. People are using the public spaces of the city 
less for socialising, and instead they stay within their private realm through the use of the 
car (ibid. ). For the public spaces of cities to be used for social interaction they must be 
designed accordingly. 
Government recognises the importance of creating public spaces for social interaction and 
this is an integral part of policy on creating economic, environmental and socially 
sustainable housing developments (ODPM, 2005d). Likewise, design guides promoting 
sustainable living emphasise the importance of a sense of community and social cohesion, 
developed through social interactions (Rudlin and Falk, 1999; Barton, 2000). Optimising 
opportunities for social interaction are associated with particular scales, namely the 
neighbourhood and the street. The recommended scales are based on the theory that many 
facilities and amenities should be within walking distance of the home. Designing new 
streets to encourage residents to walk rather than drive, for example ensuring there is good 
visibility and suitable street furniture, may increase the number of people on foot and thus 
increase the potential for social interactions (Barton, 2000; Llewelyn-Davies, 2000; Kim, 
2007; Rudlin and Falk, 2009). Over time interactions between residents may develop into a 
network of relationships across a housing development, with the possibility of becoming 
an inclusive community based on the local area (DETR, 2000b). Creating housing 
developments with a distinct character and strong identity based on local traditions can 
create an affiliation amongst residents which can promote a sense of community (Urban 
Task Force, 1999; DETR, 2000a; DCLG, 2006). Thus, it is argued that a resident will have 
a sense of belonging which, combined with the development of a network of relationships 
through social interactions with other residents, will translate to a socially cohesive 
community. 
1.3 The importance of privacy in housing 
As outlined above, social interaction is seen as a necessary element in creating sustainable 
communities within housing developments. The impact of the built environment on the 
creation of sustainable communities is thought to be significant and policy and design 
guides reflect this. Another important facet of English culture is that of privacy, 
particularly of the home (Sennett, 2002), and it is important to analyse the role it may play 
in the relationship between the design of sustainable housing developments and social 
interaction. Privacy in the home has generally been neglected in recent planning policy 
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concerning design, although the potential negative impact of higher housing densities and 
town cramming on privacy is raised in "Our Towns and Cities: the future: Delivering an 
Urban Renaissance" (DETR, 2000b). In policy relating to social interaction and inclusive 
communities privacy is not discussed despite theory showing there are correlations 
between levels of privacy and levels of social interaction. 
Privacy is an important aspect of the relationships between the self, others and the 
environment (Marshall, 1974; Altman, 1976; Newell, 1995). For an individual to have a 
sense of self and to understand that their mind and body is a private realm they must be 
aware of others (Laufer et al., 1973; Esser and Greenbie, 1978). Esser and Greenbie (1978) 
argue that communality and privacy are corollary concepts and that they are different 
aspects of a single experience. Laufer et al. (1973) suggest that a concept of privacy 
assumes others exist and that privacy is a tacit agreement between the self and others not to 
interact with one another. Privacy is also necessary for the development of personal 
autonomy, self-evaluation and emotional release (Westin, 1967; Laufer et al., 1973; Esser 
and Greenbie, 1978; Margulis, 2003a). All four reasons for desiring privacy (control of 
social interaction, development of personal autonomy, self-evaluation and emotional 
release) have implications for an individual's mental health (Margulis, 2003b). Quality of 
life is affected by physical and mental health; sufficient privacy (particularly in natural 
surroundings) can be restorative and beneficial for mental health thus improving quality of 
life (Kaplan et al., 1998; Hammitt, 2000). 
Reduced levels of privacy have been shown to have a detrimental effect on a person's 
mental health: levels of social withdrawal increase as people avoid social interaction, 
engage more in solitary pursuits and use more cues of withdrawal such as reduced levels of 
eye contact (Evans et al., 1989). Patients in institutions often have to deal with an 
environment that actively prevents patient privacy, for example shared bedrooms, doorless 
bathrooms and constant monitoring (Goffman, 1961; Ittelson et al., 1970), and can result in 
withdrawal by patients particularly when sharing bedrooms. Individual rooms provide 
patients with the freedom to do a range of activities in their room whereas shared rooms 
tend to be used for lying on a bed, awake or sleeping (Ittelson et al., 1970). Insufficient 
privacy in children's psychiatric wards results in patients altering their behaviour on 
purpose so that they can be sent to isolation as this is their only form of privacy (Newell, 
1995). However, too much privacy (in the form of living alone), reduces social interactions 
and can have a detrimental effect on a person's mental health (Halpern, 1995, p. 81). 
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Various privacy mechanisms can be used to control levels of interaction with others at the 
individual level (Altman, 1975). Territoriality is just one aspect of how an individual can 
control interactions between themselves and others (Laufer and Wolfe, 1977). The home 
can aid the process of control because it is an extension of the individual (Altman, 1975; 
Edney and Buda, 1976). In theory the home has many different roles in terms of it being a 
private space separate from the public. For some it may be perceived as a private enclave 
beyond the reaches of the state (Westin, 1967). For others it is a refuge from everyday life 
and the constant requirement of public life to be on display (Goffinan, 1959; Bachelard, 
1994). It is also a space where the occupants can control who and how they interact with 
by allowing people of their choice into particular areas of the home (Chermayeff and 
Alexander, 1963). In the theory perceptions of privacy in the home are regarded as an 
integral part of how people control their social interactions with others and yet privacy is 
rarely discussed in policy. 
Privacy and private outdoor space are discussed in design guides predominantly as an 
independent issue. In many cases advice is given on the clear demarcation between public 
and private space (for example Llewelyn-Davies, 2000; ACPO, 2004). This is highlighted, 
particularly in terms of security, in the `Manual for Streets' (DfT and DCLG, 2007) where 
the fronts of homes are seen as public and the backs of homes are private and should not be 
easily accessible from public space. Overlooking is a primary issue in terms of privacy and 
most guides suggest designing housing developments in such a way that natural 
surveillance of public and semi-public areas is high but direct views from one dwelling to 
another are avoided (ACPO, 2004). Noise intrusion can also be a problem and high quality 
construction is advocated to ensure adequate sound insulation between dwellings, 
particularly in areas of higher densities (CABE et al., 2009). The theoretical relationship 
that reduced levels of privacy may have a negative impact on social interactions with 
neighbours may be implicit in some design guides; however, it is more common for 
privacy to be discussed as an independent issue. 
In theory privacy is associated with the control of social interactions, at the level of the 
individual and in the context of the home (Altman, 1976). Policy on sustainable 
development, in particular social sustainability, has placed a great deal of emphasis on 
creating communities through the creation of high quality built environments which can 
lead to informal social interactions between residents. However, the connection between 
privacy and levels of social interaction is not recognised in policy documents and rarely in 
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design guidance. Privacy is treated as an independent issue, unrelated to social interactions 
in design guides and little is said about how the design of sustainable housing 
developments may impact on privacy in the home. This is an important omission in both 
policy and design guides which needs to be addressed in order that sustainable housing 
developments are able to accomplish the goal of becoming the settings for sustainable 
communities and provide residents with opportunities for a high quality of life. 
1.4 Research aims 
It has been established that in new housing developments the design of the physical 
environment is being advocated as a tool to encourage social interactions between 
neighbours. Casual social interactions are recognised as being a preliminary step towards 
building stronger relationships and developing networks. Through the provision of a 
suitable built environment it is argued that a sense of community can be developed 
amongst residents. A sense of community is seen as a positive attribute within a housing 
development leading to a socially sustainable environment. 
However it is possible that the design features that may enhance social interaction may also 
have a detrimental impact on perceptions of privacy within the home. Privacy has an 
influence on social interaction which while discussed widely in theory has not been 
accounted for in policy. Research that has been carried out in communes where there is 
minimal privacy suggests that this is detrimental to social interaction between commune 
members (Rigby, 1974). The rise of gated communities suggests that people are willing to 
go to extremes to protect their privacy, homogeneity and safety (Low, 2001; Minton, 
2002). The aim of this research is to investigate empirically the relationships between the 
design of sustainable housing developments, perceptions of privacy in the home and social 
interactions between neighbours. 
In order to understand the relationships between the design of sustainable housing 
developments, perceptions of privacy in the home and social interactions between 
neighbours the research has been broken down into three aims. To achieve the research 
aims six research questions have been developed and three are pertinent to the first aim 
(see Figure 1.1). The first aim is: 
" To establish if and how the design of sustainable housing developments can 
support social interactions between neighbours. 
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The first research question asks: what are the design elements required to achieve 
sustainability in housing developments that may have an impact on privacy in the 
home and social interaction between neighbours? The second question is: what is the 
definition of social interactions between neighbours? The third question seeks an 
answer to: what is the impact of design elements on social interaction between 
neighbours in sustainable housing developments? It is important to verify that there is 
an association between the design of the built environment and social interactions between 
neighbours for two reasons. First to test the validity of theory and policy, and second as the 
first step towards developing an understanding of how the design of sustainable housing 
developments impacts on social interactions between neighbours and perceptions of 
privacy in the home. 
The second aim is similarly a preliminary step towards a more complete understanding of 
the relationships: 
To identify if and how privacy in the home is affected by the design of 
sustainable housing developments. 
Two research questions have been proposed to address this aim. The first question asks: 
what is the definition of privacy in the home for the purposes of this research? The 
second question asks: do the design features of sustainable housing developments have 
an impact on privacy in the home and if so, what is the nature of the impact? 
Confirmation of a correlation between the design of sustainable housing developments and 
privacy in the home will indicate that the impact of design has consequences further to the 
aims of policy. The third aim is the final step in developing a fuller understanding of the 
relationships: 
To ascertain if and how privacy in the home affects the relationship between 
the design of sustainable housing developments and social interactions 
between neighbours. 
The final research question asks: how does privacy in the home affect the relationship 
between design and social interactions between neighbours? Each of the three 
relationships will be looked at in detail using a comprehensive set of indicators and 
variables measuring the design features, the concept of social interaction between 
neighbours, the concept of privacy in the home and intervening factors. A more complete 
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picture of the impact of the design of sustainable housing developments in terms of privacy 
and social interactions is developed through the accomplishment of the third aim (see 
Figure 1.1 for a diagram of the relationships). 
1.5 Research approach 
Currently, much of Government policy relating to the design of sustainable built 
environments is based on theory with little empirical evidence to support design guidance. 
This research sought to test the design theory and create new empirical knowledge to aid 
the sustainable design of the built environment. In order that the relationship between the 
design of sustainable housing developments, privacy in the home and social interactions 
between neighbours in housing developments in England and Wales can be more fully 
understood empirical research was undertaken. The doctoral research ran alongside the 
`Sustainable Lifestyles' project (EPSRC-funded project under the SUE programme) which 
sought to test the relationship between the design of sustainable housing developments and 
sustainable behaviour. 
Thirteen sustainable housing developments in England and Wales were chosen to be the 
cases for the research (see Section 5.5, Chapter Five for an explanation of the selection 
process). The research was restricted to England and Wales for reasons relating to policy 
context, time and cost. The housing developments were chosen after an extensive desktop 
study and literature review of the current state of sustainable building in England and 
Wales (Williams and Lindsay, 2007). Those that were selected were chosen because they 
reflected the variety in levels of sustainable design in housing developments at the time of 
the research. The thirteen developments studied in the research are: 
" Grange Farm, Milton Keynes 
" Amersham Road, Reading 
" The Waterways, Oxford 
" Alpine Close, Maidenhead 
" The Courtyards, Horsham 
" Great Notley Garden Village, Braintree 
" Greenwich Millennium Village, Greenwich 
" Ingress Park, Greenhithe 
" Lansdowne Gardens, Cardiff 
" Newcastle Great Park, Newcastle-upon-Tyne 
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. The Staiths South Bank, Gateshead 
" Westoe Crown Village, South Shields 
" Cooper Road, Rye 
Within each case primary data has been collected on three elements according to a list of 
indicators developed from the literature review. The three elements are: sustainable design 
features, residents' perceptions of privacy within the home and social interactions with 
neighbours. A site survey checklist was used to collect data on the sustainable physical 
features in the development. This was followed by a household questionnaire which was 
posted to, and collected in person from, residents within the case studies. The household 
questionnaire contained questions pertaining to residents' perceptions of privacy within the 
home and the level of social interactions they had with their neighbours. Triangulation of 
the data was possible because of the two methods of data collection. 
The data collected is predominantly quantitative. With the aid of statistical analyses the 
relationships between the indicators were investigated. Through the use of validated 
statistical tests it was possible to establish the patterns and trends underlying the 
relationships. A quantitative approach was taken to provide an opportunity for patterns 
across the numerical data to emerge in relation to the features of the built environment 
being measured and the behaviours of residents. Also, theory can be tested using 
hypotheses with the results being used to refine the theory. Finally, the measurement of the 
built environment is a new and expanding field; attempting to quantify the design features 
of sustainable developments in an objective way contributes new empirically-based 
knowledge that may be of benefit to policy and design guidance. 
ý 
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Key to the research questions: 
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Aim 1: To establish if and how the design of sustainable housing developments can 
support social interactions between neighbours. 
1. What are the design elements required to achieve sustainability in housing 
developments that may have an impact on privacy in the home and social 
interaction between neighbours? 
2. What is the definition of social interactions between neighbours? 
3. What is the impact of design elements on social interaction between neighbours 
in sustainable housing developments? 
Aim 2: To identify if and how privacy in the home is affected by the design of 
sustainable housing developments. 
4. What is the definition of privacy in the home for the purposes of this research? 
5. Do the design features of sustainable housing developments have an impact on 
privacy in the home and if so, what is the nature of the impact? 
Aim 3: To ascertain if and how privacy in the home affects the relationship 
between the design of sustainable housing developments and social interactions 
between neighbours. 
6. How does privacy in the home affect the relationship between design and social 
interactions between neighbours? 
Figure 1.1: Diagram representing the research aims and questions 
1.6 Thesis structure 
There are a further nine chapters in this thesis. The following three chapters form the 
literature review. Chapter Two addresses the second research question and contains a 
review of the literature relating to the concept of social interactions and why they are 
important for social sustainability. The factors that may influence social interactions are 
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considered, in particular the built environment and personal characteristics. Finally, social 
interaction between neighbours is defined. 
The fourth research question is answered in Chapter Three through an examination of the 
concept of privacy in the context of the individual and the home. The concept of privacy is 
discussed within the frameworks of two theorists and the relevance, to this thesis, of the 
separate approaches is reviewed. Subsequently, definitions of privacy of the individual and 
privacy in the home are formulated. The potential for the design of housing developments 
to impact on individual privacy and privacy in the home is examined, as is the relationship 
between privacy and social interactions. 
In Chapter Four eight principles of design for achieving sustainable housing developments 
are identified in answer to the first research question. Each principle is defined and 
discussed in terms of how it can contribute to sustainable housing developments. The 
particular physical features of each principle that may impact on privacy in the home and 
social interactions between neighbours are established. How they may impact on privacy 
and social interaction is also discussed. Hypotheses are developed in order to address the 
research aims of identifying and testing the relationships between design, privacy and 
social interactions. 
Chapter Five explains the methodology used for addressing the research aims and 
answering the research questions. The definitions and concepts discussed in the previous 
three chapters are operationalised as indicators in order that they can be measured. The 
methods for measuring the features are explained and justified, as are the statistical tests 
used for testing the relationships between the three concepts. An explanation of the case 
selection process is provided as is a brief overview of each of the developments selected. 
The purpose of Chapter Six is to provide some background information on the 
characteristics of the sustainable housing developments and the sample of residents taken 
from them. Descriptive results are presented about the eight design principles for each 
development, as well as general characteristics of the sample, for example age and tenure. 
This data contributes to an understanding of the sample and is preparatory to reading the 
results from the analyses. 
In order to answer the research questions the quantitative data was statistically analysed. 
The hypotheses derived from the literature review were tested and the results are presented 
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in Chapters Seven, Eight and Nine. Chapter Seven addresses the third research question 
and discusses the results of the analysis of the relationship between particular aspects of 
sustainable housing developments and social interaction between neighbours. The nature 
and significance of the relationship is discussed. The results from the fifth research 
question, testing the relationship between the design of sustainable housing developments 
and privacy in the home, are presented in Chapter Eight. Chapter Nine focuses on the sixth 
research question, the impact of the interaction between the design of sustainable housing 
developments and privacy in the home on social interactions between neighbours. 
The concluding chapter, Chapter Ten, presents a review of the results of the hypotheses 
tested and the significance of the findings in terms of the contribution they have made to 
theory, as well as the implications of the research findings for design guidance and policy. 
Suggestions are made for further research investigating the relationship between the built 
environment and behaviour. The chapter concludes with a discussion about maintaining a 
balance between privacy in the home and social interactions between neighbours, in the 
context of a wider debate surrounding private and public life in sustainable communities 
and cities. 
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Chapter Two: The importance of social interactions 
between neighbours for sustainable development 
2.1 Introduction 
This research is concerned with the relationships between the design of sustainable housing 
developments, privacy in the home and social interactions between neighbours. A study of 
social interactions requires an understanding of the concept. The purpose of this chapter is 
to explore its meaning and to discuss how social interactions between neighbours can 
contribute to sustainable communities, with particular reference to social networks, social 
cohesion and sense of community. A definition of social interactions between neighbours 
is proposed, followed by a discussion of some of the factors that may influence the 
interactions. Two factors are of particular relevance to the research and are discussed; the 
personal characteristics of the residents and the built environment. 
Policy and design guidance recommend designing urban environments that are conducive 
to the creation of a sense of community amongst residents (DEFRA, 2005), which in turn 
contributes to the social cohesion of the neighbourhood (The Urban Green Spaces 
Taskforce, 2002). For residents to develop a sense of community it is necessary for them to 
form relationships with other residents and develop social networks (Forrest and Kearns, 
2001). To do this they need to interact with one another in a variety of situations, for 
example through local community organisations (Rohe and Basolo, 1997). It has been 
shown that the design of the built environment can influence social interactions between 
neighbours (Festinger et al., 1950; Skjaeveland and Garling, 1997; Raman, 2005). 
However, other factors such as the personal characteristics of the neighbours are also likely 
to affect the level of social interaction between them (Gans, 1968). Figure 2.1 shows the 
framework for the research with the subject of this chapter highlighted. 
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Design of Sustainable 
Housing Developments 
Social Interactions 
Between Neighbours 
Figure 2.1: Diagram representing the concepts and relationships under scrutiny in the 
research with the focus of Chapter Two highlighted 
2.2 Sustainable communities and social sustainability 
Social interactions between neighbours may contribute towards the social sustainability of 
an urban area by aiding the development of sustainable communities. To understand this 
contribution it is necessary to discuss what a sustainable community is. Also discussed are 
the particular features of a sustainable community that social interactions between 
neighbours may affect, for example sense of community and social networks. Social 
sustainability has been part of UK government policy since the publication of Our 
Common Future' (WCED, 1987) and the United Nation's Agenda 21 (United Nations 
Conference on Environment and Development, 1993). The UK government has produced 
three White Papers proposing strategies for sustainable development (UK Government, 
1994; DETR, 1999; DEFRA, 2005). There is no clear definition of social sustainability, 
however the government has focused on the concept of communities and how they can he 
sustainable (Nash and Christie, 2003; Bramley and Power, 2009). In the latest White Paper 
on sustainable development (DEFRA, 2005) the government calls for the creation of 
sustainable communities. According to the government sustainable communities should be: 
" `Active, inclusive and safe - fair, tolerant and cohesive with a strong local culture 
and other shared community activities 
" Well run - with effective and inclusive participation, representation and leadership 
" Environmentally sensitive - providing places for people to five that are considerate 
of the environment 
" Well designed and built - featuring a quality built and natural environment 
" Well connected - with good transport services and communication linking people 
to jobs, schools, health and other services 
" Thriving- with a flourishing and diverse local economy 
" Well served - with public, private, community and voluntary services that are 
appropriate to people's needs and accessible to all 
" Fair for everyone- including those in other communities, now and in the future' 
(ibid., p. 121). 
The features of a sustainable community listed by the Government incorporate aspects of 
environmental and economic sustainability as well as social sustainability. however, the 
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feature relevant to this research is the first item on the list. To be `active, inclusive and 
safe' a sustainable community should encompass: 
" `a sense of community identity and belonging 
" tolerance, respect and engagement with people from different cultures, background 
and beliefs 
" friendly, co-operative and helpful behaviour in neighbourhoods 
" opportunities for cultural, leisure, community, sport and other activities, including 
for children and young people 
" low levels of crime, drugs and anti-social behaviour with visible, effective and 
community-friendly policing 
" social inclusion and good life chances for all' (ibid., p. 184) 
In order to achieve success in terms of the features listed above positive social interactions 
between neighbours may be necessary. Positive social interactions may enhance residents' 
sense of community, deter crime and anti-social behaviour and promote social cohesion, as 
well as being necessary for the creation of social networks. What sense of community, 
social networks and social cohesion are, and how they can contribute to a sustainable 
community, and therefore social sustainability, is discussed in the following sections. The 
government's approach to social sustainability is reviewed because this research is 
primarily about the impact of policy relating to the sustainable design of housing 
developments on social interactions between neighbours and privacy. 
In a review of the literature and policy regarding social sustainability Bramley and Power 
(2009) argue that social sustainability can be separated into two elements; social equity and 
sustainability of community. Social equity is about achieving fair access, for all members 
of a community, to facilities, services and opportunities (Burton, 2000a). The sustainability 
of community element is harder to pinpoint but Bramley and Power suggest that it 
encompasses `interaction with other residents or social networks; participation in collective 
community activities; pride or sense of place; residential stability (versus turnover); [and] 
security (lack of crime and disorder). ' (2009, p. 33). 
2.2.1 The contribution of social networks to sustainable communities 
Social networks can contribute to some of the features of a sustainable community listed 
above. In particular they can contribute to a sense of community, friendly and helpful 
behaviour in neighbourhoods and crime prevention. Social interactions contribute to a 
person's existing social networks, for example family, and can also generate new 
networks, such as friendships with new neighbours. A person's informal social network 
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can be described as `the pattern of social relationships with and among friends, neighbours, 
and relatives. ' (Bott, 1971, p. 3). In situations where there is little social mobility there 
tends to be a large amount of overlap between different parts of a network - that is, 
neighbours are family, friends and work colleagues. Hence, people's lives are situated in a 
small geographical area and therefore their social network is based there. This results in the 
majority of the members of the network knowing each other and having close-knit 
relationships with one another (Granovetter, 1973). In contrast, those who have moved 
around tend to have social networks that are geographically dispersed and with little 
overlap between kin, neighbours and friends (Cubitt, 1973). These networks tend to be 
made of a combination of close-knit and loose-knit ties - that is, there are small clusters of 
people, such as family members, with a high-density of relationships between them but the 
majority of the members have a low-density of relationships between them (Cubitt, 1973; 
Granovetter, 1973). 
A study has suggested that a person is only able to maintain a network of approximately 
150 members (Hill and Dunbar, 2003) and therefore people prioritise certain individuals 
over others, for example family members over neighbours. The seeming demise of locally- 
based networks made of strong ties has caused much concern, first with the arrival of the 
industrial age and the resultant increase in urbanisation (Simmel, 1950; Tönnies, 1955; 
Wirth, 1964), and now with the advent of the information age (Nie, 2001). It has been 
suggested that the concern for the loss of locally based networks is a worry of the 
intellectual classes and that the everyday routine of life continues to take place amongst a 
locally based network for the majority of people (Forrest and Kearns, 2001). As has been 
shown by Young and Willmott's research in the East End of London locally-based 
networks can exist in urban areas amongst the working class (Young and Willmott, 1957). 
Research on the impact of the internet on the relationships between members of social 
networks has found that internet use tends to amplify existing behavioural tendencies; a 
person who already participates in community groups was found to increase their 
participation, whilst someone who rarely participates is unlikely to increase the amount 
(Kavanaugh et al., 2005). 
The importance of locally-based social networks has been emphasised in theory and 
research (Sherlock, 1991; Skjaeveland et al., 1996; Forrest and Kearns, 2001). Neighbours 
can provide support in particular situations that far-flung members of a social network 
cannot (Litwak and Szelenyi, 1969; Unger and Wandersman, 1982). A network of 
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neighbours can have an important role to play in forming sustainable communities because 
the neighbours are likely to be `... a group of individual agents who share informal norms 
or values ... ' (Fukuyama, 1999, p. 199). Having a similar moral code may enable residents 
to contain anti-social behaviour in their neighbourhood (Sampson and Groves, 1989; 
Cattell, 2001). Forrest and Kearns argue the importance of social networks: `It is these 
residentially based networks which perform an important function in the routines of 
everyday life and these routines are arguably the basic building blocks of social cohesion - 
through them we learn tolerance, co-operation and acquire a sense of social order and 
belonging. ' (Forrest and Kearns, 2001, p. 2130). Social networks, like social interactions, 
are a vital component of society, and therefore socially sustainable development. Locally 
based social networks rely on a level of social interaction within a neighbourhood that 
contributes to a socially sustainable environment. 
2.2.2 The contribution of `sense of community' to sustainable communities 
A sense of community can relate to a community of place, that is, a geographical area, or a 
community of interest which is aspatial and based on common interests or lifestyle choices 
(McMillan and Chavis, 1986; Lyon, 1987; Heller, 1989; in, Nasar and Julian, 1995). In the 
context of this research the focus is on a sense of community related to a geographical 
area, or `a sense of community identity and belonging' as described by the government 
(see above list). Sense of community is perceived to be a psychological dimension and is 
'... an attachment or shared emotional connection that people may experience toward 
others ... ' (Skjaeveland et al., 1996, p. 
416). In their seminal work, McMillan and Chavis 
state that there are four dimensions of sense of community; membership, influence, 
integration and fulfilment of needs, and shared emotional connection (1986). Membership 
incorporates the feelings of belonging and connectedness with other members (Unger and 
Wandersman, 1985; McMillan and Chavis, 1986; Skjaeveland et al., 1996). The dimension 
of influence is similar to social control; the member has the power to affect the group but 
the group also has the power to affect individual members (Unger and Wandersman, 
1985). Integration and fulfilment of needs reflects an individual's need to be rewarded for 
their values and participation in a community (McMillan and Chavis, 1986). A shared 
emotional connection between the individual and the group relates to a shared history or 
participation in events, where sharing can be physical involvement or identifying with an 
event (Unger and Wandersman, 1985; McMillan and Chavis, 1986). Talen suggests that 
neighbourhood or place attachment (physical rootedness and attraction to a 
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neighbourhood) and a sense of place (environmental cognition) should be included in a 
definition of a sense of community when based on a community of place (Talen, 1999). A 
second point Talen makes in her review of the literature on sense of community is that 
social interactions between neighbours may contribute in a small way to sense of 
community but that the relationship is complex and that there are other, potentially more 
influential, features such as the length of time of residency or homogeneity (ibid. ). 
However, the very fact that two of the dimensions of sense of community are about 
membership of, and participation in, a group suggests social interactions between 
neighbours has an impact. 
A resident's sense of community can increase the likelihood of their participation in a local 
organisation, and participation then reinforces the sense of community (Unger and 
Wandersman, 1985; Wilson and Baldassare, 1996). In a study of neighbouring behaviour 
Unger and Wandersman found that having a sense of community leads to high levels of 
neighbouring - that is, `social contact and a willingness to exchange goods and services 
with neighbors ... ' (Unger and Wandersman, 1982, p. 497). A sense of community in 
relation to a neighbourhood encompasses a variety of dimensions relating to social 
interactions, participation and rootedness in a place and that without these a person is 
likely to suffer from loneliness and alienation (Glynn, 1981). Residents with a sense of 
community may therefore represent a neighbourhood that values the people who live there 
as a collective whole, rather than as a cluster of individuals with little common interest and 
this can be deemed as being socially sustainable. 
2.2.3 The contribution of social cohesion to sustainable communities 
Social cohesion is an umbrella term that encompasses a multitude of distinct but related 
concepts (Stafford et al., 2003). Dempsey defines social cohesion as `the ongoing 
integration of individual behaviours in a social setting ... 
' (Dempsey, 2008a, p. 107), where 
the social setting is the neighbourhood. Social cohesion is achieved through: high levels of 
social interaction; social networks (including networks of mutual support); a sense of 
community; participation in neighbourhood organisations; trust and reciprocity; feelings of 
safety; and a sense of place attachment (Dempsey, 2006). There is an overlap between the 
features listed here as part of social cohesion and the features listed earlier as part of a 
sustainable community, suggesting that social cohesion is a requirement of a sustainable 
community. 
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Social networks, a sense of community and social cohesion can each contribute towards 
the creation of a sustainable community. Social interactions between neighbours can help 
to expand social networks to include neighbours, improve a resident's sense of community 
and create a more socially cohesive neighbourhood. The following sections discuss social 
interactions, social interactions between neighbours and the factors that can impact on 
them. 
2.3 Social interactions 
The term `social interaction' encompasses any sort of communication between two or more 
people and does not have to involve physical co-presence, for example a letter can 
constitute a social interaction (Rummel, 1976; in, Raman, 2005). However, in this research 
the type of social interactions that are of particular interest are face-to-face encounters 
between individuals `which occur[s] in a situation of immediate co-presence and reciprocal 
influence' (Jary and Jary, 2000, p. 206). In other words, interactions that happen directly 
between people where all who are involved are aware they are participating in an 
interaction. Goffman refers to this as `instances of two or more participants in a situation 
joining each other openly in maintaining a single focus of cognitive and visual attention - 
what is sensed as a single mutual activity' (Goffman, 1963, p. 89). The participants use 
various methods to signal and aid their interaction such as eye contact and gestures (Argyle 
and Dean, 1965; Graham and Argyle, 1975). Eye contact in particular is a valuable part of 
face-to-face encounters and lack of it can lead to suspicion between the participants 
(Argyle and Dean, 1965). The distance between the participants is an important feature of 
social interaction and people from different cultures are comfortable with different 
distances (Hall, 1969). The location of a social interaction can impact on distance and eye 
contact between the participants (Mehrabia and Diamond, 1971). Gestures are used to aid 
the communication and the amount of gesturing tends to vary with the culture of the 
participants (Graham and Argyle, 1975). However, face-to-face encounters are a universal 
form of communication across all cultures. 
Social interactions are fundamental to a life in society (Goldschmidt, 1972, p. 59) and how 
people interact with one another can determine whether relationships are formed 
(Goffman, 1963, p. 105). The relationships that develop as a consequence of social 
interactions vary enormously in terms of depth, that is, the level of intimacy between the 
participants. Granovetter described these as weak and strong ties (Granovetter, 1973). 
Strong ties tend to reflect a high level of intimacy between two people whereas weak ties 
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do not. In an urban setting the relationships between family members and between friends 
are likely to be strong ties and those between work colleagues or neighbours are more 
likely to be weak ties (ibid. ). Granovetter argues that information does not flow through a 
neighbourhood that is made of separate groups of people with strong ties between them 
and with little or no ties beyond their group. He suggests that neighbourhoods are more 
likely to come together as a community if there are people with weak ties to many people, 
as well as strong ties to some people (ibid. ). However, the argument has been made that 
less intimate relationships with neighbours leads to a reduction in social capital and social 
cohesion in neighbourhoods (Putnam, 2000). In order to redress the balance calls have 
been made to encourage social interactions between neighbours to help foster a sense of 
community in neighbourhoods (Sherlock, 1991; Stafford et al., 2003). 
2.4 Social interactions between neighbours 
A definition of the term `social interaction between neighbours' is important for 
understanding the context of the research. A neighbour is someone who lives in an 
adjacent dwelling, or on the same street, that is they are defined by proximity (Unger and 
Wandersman, 1985). The discussion of social interactions in the previous section related to 
face-to-face meetings and this also applies to social interactions between neighbours in this 
research. Thus the definition of a social interaction between neighbours is: an encounter 
between two or more people, who reside in proximity to one another, occurring in a 
situation of immediate co-presence and reciprocal influence. An encounter can 
incorporate many activities ranging from a nod of mutual acquaintance to chatting, or 
borrowing and lending items. The important point is that it leads to a relationship of some 
type between neighbours. In some situations the relationship may be positive whilst in 
others it may be negative. 
Empirical research has been carried out that suggests there is a positive correlation 
between social interaction between neighbours and a sense of community (for example, 
Hunter, 1975; Forrest and Kearns, 2001; Farrell et al., 2004). Farrell found that `the 
frequency of neighboring behavior was predictive of increased sense of community, 
consistent with previous findings that neighborhood relations predicted individuals' sense 
of community' (Farrell et al., 2004, p. 20). As well as contributing to residents' sense of 
community, positive social interactions between neighbours can lead to the development of 
social cohesion in a neighbourhood and deter crime (McGahan, 1972; Hunter, 1975; Riger 
and Lavrakas, 1981; Foster, 1995; Bellair, 1997; Forrest and Kearns, 2001; Farrell et at., 
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2004). Riger and Lavrakas (1981) investigated levels of community attachment which may 
result in a sense of community. They distinguished between social bonding and physical 
rootedness; the implication being that residents can feel attached to an area without having 
any local social interactions, or they can be involved in the local community without 
feeling attached to the physical area. 
Community attachment tends to be higher in neighbourhoods where people are not highly 
mobile. The result is a sense of community amongst residents and a high degree of social 
control, that is `practices developed by social groups of all kinds which enforce or 
encourage conformity and deal with behaviour which violates accepted norms' (Jary and 
Jary, 2000, p. 566). The relationships between neighbours are likely to be made of strong 
ties because there is a high chance that neighbours are friends, family members, or work 
colleagues (Young and Willmott, 1957; Bott, 1971). However, it is more common in 
today's society for people to have moved away from their parental home and to be living in 
a neighbourhood that may be close by but where neighbours are less likely to be friends or 
family members (DCLG, 2010). People moving into established housing areas may find 
that amongst long-term residents there is a sense of community that can be tapped into 
(Hunter, 1975). In contrast, those who move into new housing developments must create a 
sense of community (if they want to) from scratch (CABE, 2007). To do this they need to 
make contact with other people in the locale, that is their neighbours. Moving into a new 
development simultaneously may be a sufficient common experience for neighbours to 
build up relationships with one another. 
The relationships that residents develop with one another can influence other aspects of 
their lives. In a review of the benefits of social interaction in terms of social support Shinn 
et al. (1984) concluded that negative social interactions are more likely to have an 
influence on health and well-being than positive social interactions and that it cannot be 
assumed that all social interactions are positive. Studies have shown that dealing with daily 
stresses, such as negative social interactions with neighbours, can have a deleterious effect 
on mental health (Kanner et al., 1981; Paquin and Gambrill, 1994), In one investigation 
Paquin and Gambrill found that'Neighbor annoyances can destroy the sanctity of home for 
those who feel helpless, afraid, or enraged. ' (1994, p. 30). Reactions to neighbour 
annoyances such as noise vary; the majority of people do nothing in order to avoid conflict 
but in other situations the problem is only resolved, through the involvement of a neutral 
third party (Merry, 1979; Levy-Leboyer and Naturel, 1991; Paquin and Gambrill, 1994). 
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Often people are unaware that a neighbour annoyance is causing them stress and as a result 
blame other factors. Consequently they are less able to cope with major life events, such as 
divorce or death (Kanner et al., 1981). Whilst social interactions and relationships with 
neighbours impact on other aspects of a resident's life there are factors that may facilitate 
social interactions between neighbours. The factors pertinent to this research are discussed 
in the following section. 
2.5 Influences on social interactions between neighbours 
The level of social interaction between neighbours, and whether they are positive or 
negative, may be affected by a range of influences. Of particular interest in this research is 
the impact of the design of sustainable housing developments. Previous research has 
shown that social interactions can be affected by the design of the built environment 
(Festinger et al., 1950; Raman, 2005; Dempsey, 2009) and these are discussed below. It is 
also worth considering the personal characteristics of individual residents. The 
characteristics that could be influential include their housing tenure, whether or not 
children live in the dwelling, their age and their interest in participating in the wider 
community. 
2.5.1 Personal characteristics and social interactions between neighbours 
The personal characteristics of neighbours may have a bearing on the level of interaction 
between neighbours, for example, a person's personality affects their disposition towards 
social interaction (Berry and Hansen, 1996). Those with a positive outlook tend to have 
high quality social interactions, and more of them, than those with a more negative outlook 
(ibid. ). If neighbours are different from one another they may have little interaction 
whereas those who are similar may interact more. Homogeneity is very influential in 
determining the level of social interaction between neighbours (Gans, 1968; Insko and 
Wilson, 1977; Merry, 1987). Ethnicity, especially in the USA, has been found to have a 
high impact (Merry, 1979; Sigelman et al., 1996). In some situations neighbours from 
different ethnic groups tend not to interact with one another in housing developments. 
Instead, they prefer to interact with the people from the same ethnic group, regardless of 
where they live in the housing development (Merry, 1979; Foster, 1995). In other 
situations propinquity aids the quantity and quality of interactions white Americans have 
with African Americans, whereas it makes no difference to the number of social 
interactions African Americans have with white Americans (Sigelman et al., 1996). Gans 
found that even though people lived next door to one another if they were demographically 
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different deep relationships were unlikely to develop (Gans, 1968). However, at the other 
end of the spectrum, in for example sheltered housing for elderly people, some residents 
were found to be unhappy to be neighbouring people identical to themselves (Percival, 
2001). 
Social interactions between neighbours seem to be more prevalent amongst homeowners 
than tenants (Fischer, 1982; Blum and Kingston, 1984; Rohe and Basolo, 1997). Blum and 
Kingston (1984) suggest this is due to the type of person who is drawn to homeownership 
and also the substantial economic investment owning a house represents. As investors, 
homeowners wish to maintain the worth of their property and therefore feel it is necessary 
to invest time in creating a sense of community through interacting with neighbours (ibid. ). 
Homeowners are likely to stay in the same place for a number of years and become 
enmeshed in the local community, particularly if they have a young family. Young 
children can be an impetus for interacting with neighbours (Unger and Wandersman, 
1982), particularly for stay-at-home mothers who build up networks of friends in similar 
situations (Bould, 2003). People who have raised their children in a neighbourhood tend to 
have high feelings of attachment and high levels of social interaction whereas those who 
have no children, in the same neighbourhood, are less likely to participate in social 
interactions with their neighbours (Riger and Lavrakas, 1981). Some people actively seek 
out areas perceived as having a sense of community as suitable locations for raising 
children. They then contribute to, and perpetuate, the sense of community by participating 
in social interactions with their neighbours and other residents (Hunter, 1975). 
In the context of sustainable housing developments participation in a local neighbourhood 
or community organisation can result in formal social interactions between the residents 
(Rohe and Basolo, 1997). The type of organisations that are run at the local level vary 
enormously in their focus; some common ones are neighbourhood watch programmes, 
children's groups (for example Brownies) or political action groups (such as organisations 
to provide a better bus service or traffic calming) (Blum and Kingston, 1984; Putnam, 
2000; Clayden et al., 2006). Involvement in a local organisation can be sporadic or regular, 
however involvement provides residents with the opportunity to interact with one another 
(Clayden et al., 2006). The creation of, and participation in, a community organisation is 
largely a societal event, involving residents from across a neighbourhood or housing 
development. Residents may come to know their neighbours as a result of involvement in a 
local group rather than as a result of propinquity. 
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2.5.2 The built environment and social interactions between neighbours 
The design of the built environment may facilitate the occurrence of informal social 
interactions. These tend to be unplanned and sporadic interactions as a consequence of two 
or more people being in the same place at the same time. Frequent meetings between 
people create familiarity and with time this may develop into deeper social interactions. 
One of the premises of Jane Jacob's theory on creating vibrant neighbourhoods is the 
development of relationships as a result of informal social interactions occurring on streets 
and in shops regularly used by local residents (Jacobs, 1961). The loose connections 
residents have with one another ensure that social order is maintained and a sense of 
community is fostered. 
Shared spaces such as small semi-private access courtyards can lead to informal social 
interactions between neighbours. The spaces are small enough for residents to feel 
proprietorially about them resulting in them personalising, and using, them regularly (Abu- 
Ghazzeh, 1999; Schaefer et al., 1999). Other communal spaces that are accessible from the 
street have also been found to facilitate social interactions between neighbours, particularly 
those residents who live close to the spaces (Raman, 2005). 
McGahan's study of apartment-dwellers in central New York discovered that residents had 
a desire to be on friendly terms with their neighbours but that they were happy not to have 
overly intimate relationships with them (1972). However, living in a flat can result in 
higher levels of stress due to neighbour annoyances (Paquin and Gambrill, 1994). Festinger 
et al. (1950) found that people living in a block of flats who used the same routes as their 
neighbours developed relationships with them as a result of informal social interactions 
occurring on those routes. Festinger et al. also found that those who did not use the same 
routes as others were friendly with fewer people (ibid. ). Other research has shown that in 
blocks of flats residents interact with the people on their own floor more frequently than 
with people on other floors, or in other buildings, suggesting that proximity and layout are 
important factors in creating potential for informal social interactions (Foster, 1995). The 
residents living on the same floors developed small social networks and looked out for one 
another, resulting in a reduction in the fear of crime and the perceived crime rate (ibid. ). 
The social interaction between neighbours does not necessarily have to be often to be 
effective. Rather, if the social interaction between neighbours is regular residents are able 
to impose social control over their neighbourhood and this reduces the level of crime 
(Bellair, 1997). Residents' fear and mistrust in neighbourhoods blighted by disorder (for 
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example graffiti and vandalism) is lessened by social interactions between neighbours. 
However, fear of crime can be increased as a result of social interactions with neighbours 
because residents hear about more incidents than they would have if they had not 
interacted (Unger and Wandersman, 1985). There does seem to be a circular relationship in 
that low levels of social interactions between neighbours leads to higher levels of mistrust, 
and as mistrust increases social interactions become less likely (Ross and Jang, 2000). 
However in situations where mistrust is overcome and social interactions between 
neighbours increase there are opportunities for residents to increase the number of people 
they know and regain social control of their neighbourhood (ibid. ). 
2.6 Conclusion 
The review of literature in this chapter has established that positive social interactions 
between neighbours are, arguably, elemental to the formation of localised social networks, 
but that negative social interactions between neighbours can lead to increased levels of 
stress that reduce a person's ability to cope with major life events. Studies have shown that 
participation in formal social interactions in local organisations and informal social 
interactions in the neighbourhood can lead to a sense of community, and aid social 
cohesion within a neighbourhood. In order to measure levels of social interaction between 
neighbours and to what extent they are positive or negative, formal or informal it is 
necessary to develop indicators based on the definition of social interactions between 
neighbours: an encounter between two or more people who reside in proximity to one 
another occurring in a situation of immediate co-presence and reciprocal influence. The 
literature revealed that other factors can have an impact on levels of social interaction 
between neighbours and it will be necessary to develop indicators to measure age, tenure, 
family make-up and length of residency. Indicators are operationalised in a later chapter 
relating to methodology. 
A brief review revealed that the occurrence of informal social interactions between 
neighbours may be influenced by the design of the built environment (this is discussed 
extensively in Chapter Four). Advocates of the sustainable design of housing developments 
propose that particular design features should be used to encourage the development of 
relationships through informal social interactions between neighbours and residents (Urban 
Task Force, 1999). However, designing sustainable housing developments to encourage 
social interactions may have a detrimental effect on levels of privacy in the home. In 
theoretical discussions privacy and social interactions are often seen as inter-related 
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concepts but this is not alluded to in policy and infrequently in empirical research. The 
concept of privacy, and its relationship with social interactions, is discussed in the 
following chapter. 
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Chapter Three: A definition of privacy in the home, 
and its relationship with social interactions between 
neighbours 
3.1 Introduction 
The previous chapter reviewed the concept of social interactions between neighbours. In 
this chapter the second concept of the relationship under scrutiny, privacy in the home, is 
considered (Figure 3.1). The review begins with individual privacy; in particular, two 
theories about the control of access to the self and information about the self are discussed 
in detail. The context of the home is discussed in relation to privacy and how the design of 
the home may affect the privacy of the household. Finally, the relationship between 
privacy in the home and social interactions between neighbours is examined. 
Design of Sustainable 
Housing Developments 
Social Interactions 
Between Neighbours 
I T 
Privacy in the Home 
Figure 3.1: Diagram representing the relationships under scrutiny in the research. The 
focus of Chapter Three is highlighted 
3.2 Privacy of the individual 
The aim of this section is to derive a definition of privacy of the individual pertinent to this 
research. The discussion revolves around two highly influential theories of privacy that 
have developed within the fields of psychology (Altman, 1975) and political science 
(Westin, 1967). Both theories reflect a Western philosophical approach to privacy which 
can be different from the perception of privacy in other cultures (Altman, 1977). Privacy is 
an important concept in Western countries (especially England) and it is within this context 
that privacy will be discussed and defined. Even within a society there are alternatives to 
the norms, particularly amongst those who have been institutionalised or are mentally ill 
(Goffinan, 1961; Ittelson et al., 1970; Chapman and Carder, 2003). It is important to 
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recognise these differences at the start of the discussion in order to emphasise that the 
definition of privacy will be culturally specific and based on societal norms. 
In Western thought it has been argued that the most private aspect of an individual is the 
mind, an inner sanctum to which only the individual has access: ̀ The human subject has 
privileged and exclusive access to a realm of consciousness, which is the ultimate private 
realm of an individual. ' (Madanipour, 2003, p. 37). The body acts as a conduit, and a 
boundary, between the mind and the world beyond. Control of access to the self (that is, 
the body and the mind) is a key theme that runs through both Westin and Altman's work. 
3.2.1 Westin's theory of privacy and its development 
Westin's theory is based on the control of information about the self: `Privacy is the claim 
of individuals, groups, or institutions to determine for themselves when, how, and to what 
extent information about them is communicated to others' (1967, p. 7). Westin suggests 
that the desire for privacy is a continually changing goal, balanced with a desire to 
participate in society and reveal information about the self. He theorises that there are four 
types of privacy depending on the situation the individual is in: solitude, intimacy, 
anonymity and reserve. Solitude is selected by individuals in situations where they wish to 
be free from observation by others. An individual chooses intimacy when they are part of a 
small group that wishes to be close with one another to the exclusion of others not in the 
group. For an individual in a crowd anonymity allows them to express themselves freely, 
safe in the knowledge that they are unimpeded by identification. Reserve can be described 
as a psychological barrier used to prevent unwanted intrusion (ibid., p. 3 1). Through the use 
of these four types of privacy an individual is able to develop and maintain a sense of 
autonomy. The process involves emotional release (when a person can shed their mask and 
be themselves) and self-evaluation (the absorption and integration into the self of 
information which an individual has received). 
Westin's four types of privacy have been corroborated and added to through empirical 
research (Marshall, 1974; Pedersen, 1979). Marshall and Pedersen independently identified 
six types of privacy, bringing more depth to Westin's original four. Marshall identified 
intimacy, not neighbouring, seclusion, solitude, anonymity and reserve as types of privacy 
in her research on suburban households. In Pedersen's locationally non-specific research 
he identified solitude, anonymity, reserve, isolation, intimacy with friends and intimacy 
with family. Both studies, as well as Westin's work, suggest that the location where a 
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person seeks privacy can have ramifications for achieving particular types of privacy. For 
example, Marshall's study highlighted that five of her six privacy types were achievable in 
the suburban home (anonymity in an urban crowd being the exception). Solitude can be 
achieved in locations other than the home; for example, national parks and urban forests 
are specifically used by people seeking solitude (Hammitt, 2000). However, Pedersen 
(1979) suggests that solitude does not require the individual to be in a remote location. He 
claims that being alone and away from people is isolation and that for some individuals 
this would be an unpleasant experience rather than a desired goal. 
3.2.2 Altman's theory of privacy and its development 
As with Westin's theory, Altman's theory is based on control. Altman's theory and 
definition of privacy revolve around the premise that privacy is used to control access by 
others to the self, or one's group. Privacy is controlled through the use of one, or a 
combination of, behavioural mechanisms: verbal, nonverbal, environmental and culturally 
based (Altman, 1975). Verbal mechanisms are how and what people say to one another to 
obtain their preferred level of privacy. Nonverbal mechanisms are body language and 
facial expressions used to regulate privacy. They are frequently used when a person is 
standing or sitting too close to someone; for example, arms and legs are used as barriers 
and eye contact is commonly avoided (ibid. ). Altman identifies two types of environmental 
mechanisms: clothing and personal space. Wearing the clothing you wish to wear can be 
interpreted as a sign that an individual is in control of themselves and their privacy (ibid. ). 
Personal space is used to regulate privacy by controlling the distance between the self and 
other people. The amount of space between people can indicate the degree of intimacy 
between them (Hall, 1969), although this varies widely between cultures. The fourth 
behavioural mechanism is culture; the norms and customs for regulating privacy vary 
widely. Physical barriers, such as closed doors, are an important feature of privacy 
regulation in Western culture, whereas in other cultures (e. g. Javanese culture) physical 
barriers are not used at all (Altman, 1975). 
As a result of the constant use of behavioural mechanisms, privacy regulation is an active 
and dynamic process that continually adapts as the situation changes. The process of 
control is viewed as a balancing act between an individual's desired level of privacy and 
their actual level of privacy. Altman understands this as an `interpersonal boundary-control 
process' (ibid., p. 29). The ideal level of privacy is achieved when the desired level and the 
actual level are equal. When this does not happen a person can be left feeling crowded 
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(actual privacy is lower than desired privacy) or isolated (actual privacy is higher than 
desired privacy). Regulating privacy is important for individuals for three reasons. The first 
reason is that it can help in the management of interactions between the self and others, 
thereby contributing to self-definition. The second reason is that `privacy ... provides the 
opportunity for a person to assimilate experiences and information, and to examine 
possible future relationships with others' (Altman, 1976, p. 25). The third reason is that 
sufficient privacy allows a person self-knowledge, defining them as an autonomous 
individual. As a result of good privacy regulation a person is more able to interact with 
others because they are aware of their own personality and limitations (ibid. ). 
Altman's conceptualisation of privacy has been explored across many different subject 
areas (Margulis, 2003a). The effect of the environment on individual privacy is an 
important aspect of Altman's theory (1975). Although there are multiple definitions of 
environment in use across different studies, the definition relevant to this research is the 
`objective, physical environment, ' that is, the environment we are in and which we move 
through (Margulis, 2003a, p. 420). The relationship between the objective, physical 
environment and privacy has been explored in a variety of settings such as the home, 
mental institutes, schools and workplaces (for example, Archea, 1977; Kupritz, 1998). 
Consistent across the various studies is an understanding that the objective, physical 
environment has the potential to impact on the behaviour of occupants (Margulis, 2003a). 
Inconsistencies tend to relate to the measurement of the objective physical environment, 
which will likely take time to resolve. It has been argued that the objective measurement of 
the built environment, in particular, is a new and expanding science (Burton et al., 2005). 
The research presented in this thesis will add to the body of knowledge on the relationship 
between the objective, physical environment and privacy. 
3.2.3 A definition of privacy of the individual for this research 
A comparison of Westin's and Altman's theories of privacy is helpful for deriving a 
definition of privacy of the individual appropriate for use in this thesis. Margulis (2003a) 
has written a useful critique of the two theories, highlighting the similarities and 
differences between the two (Table 3.1). Evidently, there are many more similarities than 
differences between the theories. Both authors view privacy as a means of controlling 
access to the self, as well as a means of developing self-identity and evaluating the self. 
They also classify privacy: Altman names his classifications as types of privacy situations 
(1975; 1976), and Westin calls them states and functions (1967). Pedersen suggests that 
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Westin's states were developed in an ad hoc manner, although Pedersen's empirically 
tested states are remarkably similar to those devised by Westin (Pedersen, 1979). There are 
two major differences between the theories. First, Altman's theory is more comprehensive 
and encompasses all aspects of privacy phenomena, whereas Westin's theory concentrates 
on information privacy. It has been suggested that Altman's comprehensive approach lacks 
adequate definitions and that the relationships between concepts are vague (Foddy, 1984); 
however, this does enable other researchers to expand and delineate concepts and 
definitions. The second difference is that, although Westin does not present a clear 
definition of secrecy, he focuses on the similarities between privacy and secrecy (Westin, 
1967; Margulis, 2003a). Conversely, Altman focuses on the relationship between privacy 
and the environment and how the environment can affect privacy. Also, Altman is explicit 
that his theory is about the relationship between controlling privacy and controlling social 
interactions with others, which is particularly relevant to this research. The relationship 
between privacy and social interaction is discussed in Section 3.5. Owing to the 
importance of these two factors (the environment and social interactions) to Altman's 
theory, and their relevance to this research, the definition of privacy of the individual that 
will be used is Altman's: `selective control of access to the self or to one's group, ' 
(1975, p. 18). 
3.3 Privacy in the home 
Having assessed the privacy of the individual, this section will consider the concept of 
privacy in the context of the home. Again, the concept will be looked at primarily from 
Altman and Westin's perspectives. The uses of the home to aid the privacy of the 
individual or a group, and as a physical representation of the group, are discussed in the 
following section. A definition of privacy in the home is then developed for use in this 
thesis. 
33 
A definition ofprivacy in the home chapter THREE 
Aspects of privacy 
Similarities I Limited-access approach, i. e. emphasising the control of access to the self 
2 Address privacy processes (e. g. temporal/dynamic aspect of privacy)' 
3 Classifications of privacy (state and functions for Westin; types of privacy situations for 
Altman)2 
4 Privacy is dynamic and changes with the situation 
5 Applied to individuals and groups 
6A cultural universal - wherever you are you will find some behaviour relating to privacy, 
regardless of the culture you are surrounded by (for Altman this means psychological 
expressions of privacy are culturally specific; for Westin it means states and functions of 
privacy are specific to the political system and the underlying socio-political values of a 
culture) 
7 Functions of privacy - Altman's notion of interpreting the self in relation to others closely 
resembles Westin's self-evaluation function. Altman's development of self-identity and 
Westin's personal autonomy function are similar 
8 No emphasis on violations of privacy 
Differences I Altman's theory is comprehensive and encompasses all privacy phenomena whereas 
Westin focuses on information privacy 
2 Westin is interested in the similarities between privacy and secrecy. Altman is interested 
in the potential impact of the environment on privacy 
This is primary to Altman's theory 'This is primary to Westin's theory 
Table 3.1: An overview of the similarities and differences between Westin and Altman's 
theories ofprivacy (taken from Margulis, 2003a) 
3.3.1 The home as a setting for privacy 
Altman and Westin approach the home from different perspectives: Altman looks upon it 
as an extension of personal space and a territory belonging to particular people; Westin 
views the home in light of his four types of privacy and whether or not the privacy types 
can be attained there. Altman recognises homes as territories associated with specific 
groups: `primary territories are owned and used exclusively by individuals or groups, are 
clearly identified as theirs by others, are controlled on a relatively permanent basis, and are 
central to the day-to-day lives of the occupants' (1975, p. 112). He suggests that the home 
is a territorial mechanism similar to that of personal space but at a relatively remote 
distance from the self. Controlling the space involves the use of boundary markers and the 
personalisation of the space to ensure that ownership is clearly identifiable. Within the 
territory of the home it may then be possible to achieve privacy from the outside world. 
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As mentioned in Section 3.2.1, Westin defined four states of privacy which were further 
developed independently by Marshall (1972; 1974) and Pedersen (1979). Table 3.2 is an 
overview of the definitions of the types of privacy and whether they are achievable in the 
setting of the home. Marshall's research is of particular relevance to this investigation 
because she studied privacy in the context of American suburban homes, whereas 
Pedersen's research is not location-specific. In addition to those defined by Westin, 
Marshall defined a further two privacy types; seclusion and not-neighbouring (Marshall, 
1974). Seclusion is about wanting to have a home isolated from neighbours and traffic, in 
terms of sight and noise, as well as being alone (Marshall, 1972). Not-neighbouring is 
defined as `disliking the tendency of friends or neighbors to drop in without warning and a 
preference for non-involvement with neighbors' (ibid., p. 97). Marshall and Pedersen both 
found that the home is a place where the individual can achieve solitude. Separation from 
other household members is important for achieving solitude, either physically through the 
use of separate rooms (Pedersen, 1979), or psychologically within the same room 
(Marshall, 1974). The home is an important setting for an individual to achieve solitude 
and the design of the home may impact on that. 
Intimacy is a privacy type for groups, such as a husband and wife, the family or a work 
group (Westin, 1967). It allows the group to develop `a close, relaxed and frank 
relationship' (ibid., p. 3 1). For Marshall's respondents the level of intimacy was more 
important; adults maintained more distance in their relationships than their teenage 
offspring, reflecting the premise that life-cycle stages affect an individual's desire for 
privacy (Marshall, 1972). The home as a setting for intimacy was featured in the lists of 
factors in Pedersen's and Marshall's work, particularly for family groups. This relates 
closely to Altman's theory of the home as a territory belonging to a particular group; the 
group has control over both the boundaries of the territory, and who enters the space. 
By its definition, anonymity, where an individual is in public but is free from identification 
or surveillance (Westin, 1967, p. 3 1), requires a person to be in a public space with other 
people. Pedersen was not explicit with a setting for anonymity, whereas Westin and 
Marshall both relate anonymity to city living. The urban setting is at the forefront of 
Marshall's definition: `The central theme of the Anonymity factor was the anonymity of 
urban living. Items dealt with being able to attain privacy in a large city because "everyone 
wouldn't know everything about you" as opposed to the interest in and involvement with 
others in a small town' (Marshall, 1972, p. 99). From Marshall's perspective anonymity is 
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achievable in the home when the home is in an urban setting; the dwelling does not provide 
the feeling of anonymity but its location does. 
Westin (Westin, 1967) argued that reserve is the most subtle of the privacy types. The 
individual develops a psychological barrier between them and others in order that they can 
withhold information about themselves. This relates directly to the philosophical idea that 
the mind is the most private aspect of an individual. Marshall's definition of reserve is also 
about guarding the mind from others. Reserve is about limiting self-disclosure, particularly 
to people who are not known well (Marshall, 1972). As with intimacy, Marshall found that 
life-cycle played an important role in the amount of reserve people desired. Pedersen 
suggests that reserve is an `unwillingness to be with and talk with others, especially 
strangers' (Pedersen, 1979, p. 1293). People might show less reserve when they are in the 
familiar surroundings of their home with their family. However, as Marshall found, the 
life-cycle can influence a person's reserve and this may be reflected by a reluctance by 
teenagers to reveal everything about themselves to their parents. 
3.3.2 A definition of privacy in the home 
For some types of privacy, the home plays an important role in providing the appropriate 
environment; this is less pronounced for others. Most individuals would hope to be able to 
find solitude within their own home, and possibly seclusion (or isolation) as well. The 
home environment is unlikely to contribute towards a person's feeling of anonymity or 
reserve but may contribute to a person's ability to not neighbour and provide a suitable 
environment for intimacy with a group, especially the family group. This requires that the 
family group has control over the home as an extension of their personal space (or 
territory). Privacy of the home is about a territory that is controlled by a specific group. 
The definition of privacy of the home to be used in this research is: the ability to realise 
the selective control of access to the self or to one's group in the setting of the home. 
Being in control of access to the home means being in control of physical access, visual 
access and noise intrusion by others, where possible, so that any particular privacy type can 
be achieved in the home. Therefore, the design of the home may have an important role to 
play in an individual's ability to achieve desired levels of privacy. A discussion of the 
importance of the home, and its design, in terms of privacy follows this section. 
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Type of 
rivac 
_ Solitude 
Definition of privacy type according to: 
Westin 
(Westin, 1967) 
Marshall 
(Marshall, 1974) 
Freedom from 
observation by 
others 
Intimacy Being alone with 
others, e. g. friends, 
family 
Intimacy with - 
family 
Intimacy with - 
friends 
Anonymity Being amongst 
others but 
unidentified 
Reserve Psychological 
barrier to prevent 
unwanted intrusion 
Seclusion 
Being alone with others 
nearby or being far away 
from others 
Being able to get away 
from others with friends 
or family 
Anonymity of urban 
living 
Preference not to 
disclose much 
information about 
oneself 
Tolerance for being 
alone, unseen & unheard 
Not - Dislike of friends or 
neighbouring neighbours dropping in, 
TMarshall argues this can be achieved in the home whereas Pedersen argues it cannot 
Table 3.2: Types ofprivacy identified in the literature and relevance to the home 
Yes 
3.4 The design of homes and privacy in the home 
The design of British homes today reflects historical changes in the concept of the home 
and standards of living (Burnett, 1978). The home as a centre for the nuclear family 
became the norm in Victorian times (Hepworth, 1999). The nuclear family became the 
focus of the home and parents centred their attention on the upbringing of their children 
(Aries, 1962). The change happened in the homes of the bourgeoisie first and spread to the 
working classes (Madanipour, 2003). In many situations in the Victorian era, the change 
was forced on the working classes through slum clearances. New, three bedroom homes 
were built as replacements in an attempt to improve the morality of the working classes; 
for example, adults and children would no longer have to share bedrooms (Evans, 1997). 
Within the house, further segregation took place with the division of spaces reflecting the 
social hierarchy of male-dominated households; rooms were divided between male and 
preference for non- 
involvement with 
neighbours 
Pedersen 
(Pedersen, 1979) 
Preference for being 
alone and free from 
observation 
chapter 'I'f IREA ? 
Achievable in 
the home 
setting- 
Yes 
Yes 
Preference for being Yes 
alone with one's 
family 
Preference for being Yes 
alone with one's 
friends 
To go unnoticed in a Yes 
crowd and to not be 
the centre of attention 
Unwillingness to be Yes 
with or talk to others, 
particularly strangers 
A desire to be alone Yes/no' 
and away from others 
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female spaces, there were rooms for the servants and rooms for being served, and spaces 
were separated between adults and children(Hanson, 1998; Hepworth, 1999; Madanipour, 
2003). 
This was particularly evident in the homes of the upper classes. In her analysis of the house 
plans of four aristocratic country homes, Hanson (1998) showed that designs changed to 
reflect the move from communal households to households segregated between the served 
and the servants. Rooms are served by spaces used purely for circulation, rather than 
connecting directly to one another to maximise the privacy of the owners of the house 
(ibid. ). This type of segregation has been copied in the smaller houses of the middle and 
working classes over the last one hundred years. In recent times, the owners of such homes 
have frequently sought to minimise the segregation of spaces; the fashion of knocking- 
through between rooms to create open-plan living areas is especially common in areas that 
have been gentrified (ibid. ). However, new houses built by volume housebuilders (for 
example, Countryside Properties, 2009; Crest Nicholson, 2009) tend to be designed in the 
traditional, segregated, fashion; there are many separate rooms around a circulation space 
which can provide members of the household with individual privacy, if not enough space 
(Oseland and Donald, 1993; Oseland and Raw, 1996). In contrast one and two bedroom 
flats are frequently designed to be open-plan to reflect an idea of modem city-centre living 
for young professionals. Either design has implications for levels of privacy between 
household members as examined in the next section. 
3.4.1 The impact of the design of homes on the individual privacy of household 
members 
The discussion in Section 3.2 highlighted the importance of privacy as a psychological 
requirement for the individual. There are many places where people can seek out privacy 
and one of those is the home. Ideally the design of a home should enable individual 
members of the household some form of privacy. However, research has shown that some 
housing design is not providing the spaces people need for privacy (Madigan and Munro, 
1999). Madigan and Munro's (1993) work in lower-middle class areas of Glasgow showed 
that post-1950s housing does not provide adequate space for families. Women, in 
particular, found that they had no private space and that they compensated for this by 
having temporal privacy instead. A particular issue was small kitchens and large 
living/dining rooms; residents would prefer separate living rooms and bigger kitchens with 
38 
A definition ofprivacy in the home chapter THREE 
room to dine in. This would provide more flexible space, thus providing residents with 
more opportunities for privacy (ibid. ). 
Chermayeff and Alexander (1963) suggest that modernist, open-plan style housing is 
inappropriate for family living and that a family home should consist of rooms ranging in 
character from communal to private. Empirical research confirms that having a high 
number of rooms in a house ensures sufficient privacy for all members of a family 
household (Oseland and Raw, 1996). A range of spaces that are flexible are important 
because the different members of a household are at different stages in their life-cycle and, 
thus, have different privacy requirements. Access to privacy is important for the process of 
child development (Cooper Marcus, 1992; in Newell, 1995) and the family home has a role 
to play in providing appropriate spaces (Chermayeff and Alexander, 1963). Teenagers 
often use their bedrooms as a private place of retreat (Csikszentmihalyi and Rochberg- 
Halton, 1981) and may look on them as an extension of their personal space (Hall, 1969). 
Sufficient space is important to ensure minimal conflict between household members, 
particularly when the person who ultimately controls the space (for example a parent) 
disagrees with how another member is using it (Allan, 1989). Although there may be 
conflict between members of the household, the home is a private space associated with a 
particular group of people who control overall access to the space (ibid. ). 
3.4.2 The impact of the design of homes on privacy in the home 
The home can be viewed as a private space for all the household and, therefore, the 
relationships between the dwelling and the spaces around it are important for levels of 
privacy in the home. Central to the concept of privacy of the home are notions of 
territoriality, boundary control and buffer zones in the form of private outdoor space. The 
study of territoriality began with animals before extending to research into human 
behaviour (Newell, 1995). It has been suggested that territoriality is purely a biological 
behaviour (Bell et al., 1996; in Madanipour, 2003) but others posit that it is a more 
complex behaviour combining biological behaviour with culturally specific social signals 
(Madanipour, 2003). Working in laboratory conditions, Edney and Buda (1976) found 
territoriality to be separate from, but closely related to, privacy. Privacy provided 
participants with individual freedom and autonomy whilst territoriality provided a sense of 
self. When combined, participants also had a sense of security. Edney and Buda suggest 
that the home provides both privacy and territory, therefore providing security, autonomy 
and a sense of individuality to the individual (ibid. ). Others propose that territoriality is a 
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defence mechanism used to keep outsiders out of the home (Newman, 1972; Ashcraft and 
Scheflen, 1976). Newman expanded this idea to produce his theory of defensible space 
where the design of housing would encourage feelings of territoriality in residents. 
Historically, having protected territory was an indication of an individual's high social 
status and was coveted by the middle and working classes (Schwartz, 1968; Kellett, 1982). 
Empirical work suggests that there is still an important link between social hierarchy and 
territoriality (de Long, 1973; Sundstrom and Altman, 1976) and, in the UK, this may be 
reflected in the kudos associated with owning a home, particularly one with outdoor space. 
The outdoor spaces attached to homes, particularly houses, are an important feature of the 
private space of the home. Gardens can enhance feelings of privacy felt in the home 
because they provide a view of nature rather than a view of other homes (Day, 2000). 
Gardens that are protected from overlooking are seen as places of retreat that provide 
residents with a sense of privacy (Bhatti and Church, 2004). Being in control of a garden 
can contribute to a person's sense of self and their feelings of privacy, which are not 
experienced in public green spaces (Day, 2000; Bernardini and Irvine, 2007). Gardens can 
act as buffer zones, particularly to the front of homes where they provide space between 
the street and the dwelling (Hall, 2006). A front garden can reduce opportunities for people 
on the street to look into homes (ibid. ). Demarcating or enclosing the space to the front of 
homes gives people a sense of control over the space, resulting in more frequent use than if 
it was completely open to the street (Al-Homoud and Tassinary, 2004). The personalisation 
of the front areas of homes indicates a sense of control and may reflect a feeling of group 
membership or attachment to a neighbourhood (Greenbaum and Greenbaum, 1981; Harris 
and Brown, 1996). 
Being able to control the outdoor space adjacent, or near, to the home has consequences for 
levels of crime and feelings of safety (Newman, 1972; Coleman, 1985). Both Newman 
(1972) and Coleman (1985) have analysed the relationship between crime and building 
design, specifically of high-rise flats, in the USA and the UK, respectively. Enabling 
residents to control outdoor space adjacent to flats can significantly reduce littering and 
vandalism. A lack of ownership and control where many households share internal access 
corridors can increase crime levels. However, if access is limited to a few households, they 
can take control of the space, demarcating it and making it semi-private; this results in little 
or no vandalism and litter (Newman, 1972). Coleman (1985) argues that houses rather than 
blocks of flats are generally more conducive to lower levels of littering and vandalism. In 
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particular, houses that face the street, with front gardens, and clearly marked boundaries 
with a gate, ensure there is surveillance of the street and control of private, semi-private 
and public space. 
Boundaries are an essential part of territories and of homes; they are a way of controlling 
access to the private space of the home (including outdoor space). Boundaries of the home 
need to be flexible and permeable in order that outsiders can come and go at the discretion 
of insiders (Allan, 1989; Madanipour, 2003). The physical realisation of flexible and 
permeable boundaries tend to be fences, hedges and walls with openings. The boundary 
between properties can have negative or positive impacts on relationships with neighbours 
(Stokoe and Wallwork, 2003). Stokoe and Wallwork discovered that the boundary is a very 
significant feature of neighbour relations and that good neighbours respect boundaries, 
whilst bad neighbours do not. The activities of good neighbours in their homes do not 
transgress boundaries whereas bad neighbours pollute the spaces beyond with activities 
like playing loud music or producing strong smells (Marshall, 1972; Stokoe and Wallwork, 
2003). The boundary between properties is also the space of communication between 
neighbours: each person is at the edge of their home, or territory, but not invading the other 
(Allan, 1989; Stokoe and Wallwork, 2003; Bhatti and Church, 2004). It is important that 
the boundary is well defined for the relationship between neighbours to flourish (Stokoe 
and Wallwork, 2003; Al-Homoud and Tassinary, 2004). Residents value the privacy and 
the levels of control that a home with boundaries provides (Marshall, 1972; Allan, 1989). 
Homes with well-defined boundaries and outdoor spaces can be beneficial for both privacy 
in the home and social interactions between neighbours. How these concepts relate to one 
another is considered in the following section. 
3.5 Exploring the relationship between privacy in the home and social 
interactions between neighbours 
Having established a definition of privacy in the home, and that the design of the home can 
impact on privacy, it is now appropriate to investigate the relationship between privacy in 
the home and social interactions between neighbours. The relationship is looked at from a 
theoretical perspective and then the empirical evidence is reviewed. 
3.5.1 Theoretical approaches to the relationship between privacy and social 
interactions 
Viewing the relationship between privacy and social life as dialectical has several 
proponents. The two concepts appear to contrast one another but in fact are closely related. 
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Altman (1976) theorises that controlling privacy is a way of controlling social interactions, 
and Goffman (1959) suggests that life can be viewed as a performance where private home 
life is backstage and public social life is front stage. Aries' history of the family is another 
explanation of how and why private family life and public social life are treated as a 
dichotomy (Aries, 1962; Weintraub, 1997). Aries (1962; 1977) argues that the evolution of 
the nuclear family, combined with increased levels of surveillance by the state and 
employers, created a distinct social life. In the past, public social life revolved around 
establishments such as cafes and pubs, particularly for men, and private life was centred on 
the intimate family unit (Aries, 1977). Private family life was where people were able to be 
in their natural state whilst the public arena became a place of culture with associated 
expectations of behaviour and dress (Sennett, 2002). Rather than being at odds with one 
another, public and private balance one another out: the culture of public life evens out the 
rudeness of private life, and the freedom of natural private life keeps in check the codes of 
public life (Sennett, 2002). Sennett sees public life (that is life beyond the realm of the 
home) as one of role playing that allows strangers to interact with one another in a 
regulated way. 
Sennett has a similar perspective to that of Goffman in that they both perceive public life 
as an arena for performance and role playing. However, Sennett criticises Goffman's 
approach for being static; Sennett suggests that Goffman is unconcerned with the history of 
a scene or how it may affect those participating and therefore does not consider that people 
experience situations and change as a result of them (Sennett, 2002, p. 36). Either way, life 
in the home is viewed as a separate and opposite place to public life, resulting in different 
behaviours occurring in the two settings. From Goffman's (1959) perspective the home is a 
backstage area where a person is able to remove their mask and regroup after role playing 
in public. Access to the backstage area is limited to a select group of people, similar to 
Altman's (1975) perspective that the home is a territory controlled by a particular group of 
people. Controlling a territory through personalisation and the use of markers can help to 
regulate social interactions with neighbours; personalisation provides `visible cues about 
social actors' which may encourage social interactions (Altman, 1975, p. 143). This is part 
of Altman's perspective that privacy is an `interpersonal boundary control process, or a 
series of events involving regulation and control of social interaction or "permeability" of 
the self to others. This boundary control process aids in the pacing and management of 
social interaction. ' (Altman, 1976, p. 27). In a public space, control of access to the self 
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may require recourse to verbal and non-verbal behavioural mechanisms, continually 
adapted for the situation; by contrast, the home is a territory with permanent boundaries 
that allows a person to achieve privacy within its confines, with minimal intrusion by 
outsiders. 
3.5.2 Empirical evidence of the relationship between privacy in the home and social 
interactions between neighbours 
Research has shown that levels of privacy in the home can impact on interactions with 
neighbours. The relationship between residents can be affected by the relationship between 
the private space of the home and the public space of the street (Al-Homoud and Tassinary, 
2004). Schaefer et al. (1999) found that social interaction between residents in apartment 
blocks varied according to their satisfaction with their dwellings and the local 
environment. Residents tended to interact with their neighbours in the squares outside their 
apartments if they felt that the squares were a shared private space between neighbours; by 
contrast, those who did not interact in these spaces felt that the squares were public spaces 
and that their private domain did not start until they reached the door of their apartment. 
Squares with fewer dwellings per entry and less incivilities (for example, litter) tended to 
be viewed positively as places of interaction (ibid. ). 
Satisfaction with levels of privacy in and around the home has been found to have a 
positive impact on sense of community within residents in suburban California (Wilson 
and Baldassare, 1996). Wilson and Baldassare suggest that, `rather than privacy being 
defined as a way of withdrawing from people, it is perhaps better described as the 
regulation of social life' (ibid., p. 38). However, other empirical work refutes this 
relationship. Turnbull found a negative correlation between a desire for privacy and a 
desire for community. A desire for community correlated positively with a desire to live 
life locally while the opposite was true for those who desired privacy (1978). Suburban 
neighbours who have developed strong friendships cite a lack of concern for privacy as one 
of the reasons the friendships have developed. Balancing privacy and social interaction can 
be achieved through `friendly distance' (Crow et al., 2002, p. 129). `Friendly distance' 
allows some give and take between neighbours, therefore enabling people at different 
stages in their life-cycle or with different levels of association with a neighbourhood to live 
next door to one another amicably (ibid. ). 
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3.6 Conclusion 
In this chapter, privacy of the individual, privacy in the home and the relationship between 
privacy in the home and social interactions between neighbours have been discussed. The 
premise of viewing privacy and private space as one side of a dichotomy has been 
highlighted. Sociability and social interaction have been established as the other side of the 
dichotomy. Privacy is a multifaceted concept; however, definitions pertinent to this 
research have been identified. Privacy of the individual is defined as the selective control 
of access to the self or to one's group. Privacy in the home is defined as the ability to 
realise the selective control of access to the self or to one's group in the setting of the 
home. 
The design of housing has been shown to impact on privacy in the home; controlling for 
visual access and noise intrusion from outsiders are particularly important. Internally, 
sufficient space and rooms can aid privacy between household members. Sufficient privacy 
in the home can be of benefit for social interactions with neighbours and the boundary 
between properties can also be beneficial. In order to understand the potential of the design 
of sustainable housing developments to impact on privacy in the home and social 
interactions between neighbours it is necessary to understand what sustainable housing 
developments comprise in design terms. The following chapter reviews what the 
sustainable design features of a housing development are and how they impact on privacy 
in the home and social interactions between neighbours. 
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Chapter Four: The Design Principles of Sustainable 
Housing Developments 
4.1 Introduction 
The purpose of this chapter is to identify the aspects of design in sustainable housing 
developments that may impact on privacy in the home and social interactions between 
neighbours. A list of eight principles of design is defined. How the eight aspects of design 
may contribute to the sustainability of a housing development is one focus of this chapter, 
the second focus is the potential impact that such aspects of design have on social 
interactions between neighbours as well as privacy in the home (Figure 4.1). 
Design of Sustainable 
Housing Developments 
Social Interactions 
Between Neighbours 
ý 
Privacy in the Home 
Figure 4.1: Diagram representing the concepts and relationships under scrutiny in the 
research with the focus of Chapter Four highlighted 
Sustainable development is now an integral part of UK Government policy and has been 
incorporated in planning policies and building regulations (for example, ODPM, 2005b; a; 
DCLG, 2006). According to Government, sustainable urban and rural development 
includes features such as `making suitable land available for development in line with 
economic, social and environmental objectives to improve people's quality of life; ' and 
`contributing to sustainable economic development, ' (ODPM, 2005b, p. 2,3). In its 
definition of sustainable development the Government's expectations include `ensuring 
high quality development through good and inclusive design, and the efficient use of 
resources; ' as well as `protecting and enhancing the natural and historic environment' and 
`ensuring that development supports existing communities and contributes to the creation 
of safe, sustainable, liveable and mixed communities with good access to jobs and key 
services for all members of the community' (ODPM, 2005b, p. 2,3). The ideals that 
Government policy aspire to are similar to those of theorists from ecological (such as 
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Boyle and Harper, 1976 in; Barton, 2000) and urban backgrounds (for example the new 
urbanists, Duany et al., 2001). Both Government and theorists argue that good planning 
and the high quality design of the built environment have a crucial role to play in 
sustainable development because ̀ promoting sustainable lifestyles and social inclusion in 
our towns and cities depends on the design of the physical environment' (Urban Task 
Force, 1999). 
4.1.1 The design principles of sustainable housing developments 
Government policy, design guidance and theoretical texts were reviewed to establish the 
particular aspects of design that are integral to sustainable development. Careful analysis 
of the aims of advocates of sustainable development as well as the design features they 
recommended was required. Government policy often states an aim without explicating 
how it will be achieved. For example, little guidance is given on how Local Planning 
Authorities are expected to create `places, streets and spaces which meet the needs of 
people, are visually attractive, safe, accessible, functional, inclusive, have their own 
distinctive identity and maintain and improve local character' (DCLG, 2006, para 14, p. 8), 
which is an aim of Government design policies. Through a detailed analysis of the aims, 
and the prescriptive guidance suggesting how they may be achieved through design, a list 
of eight features of sustainable housing design has been compiled. The terminology may 
vary between the literature, but the list encompasses the aspects of the sustainable 
development of the built and urban environment which are commonly cited and agreed 
upon. The eight principles of design that should support the creation of sustainable housing 
developments are: 
" High dwelling densities 
"A mix of dwelling types and sizes 
"A mix of uses 
" An urban brownfield location 
"A walkable urban environment 
" The provision of adequate recreational and communal space 
" Energy efficient design of the urban environment and buildings 
" High quality design in keeping with the local character 
The reasons these principles are deemed to be necessary for sustainable development are 
outlined in Section 4.2 onwards. 
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4.2 Higher dwelling densities 
New housing in the UK is being built at higher densities than in the recent past as a result 
of changes made to planning policy in the last ten years. Policy documents recommend 
building between 30 and 50 dwellings per hectare (DETR, 2000c; DCLG, 2006), whereas 
in the 1970s and 1980s the maximum set by Local Authorities was normally 35 dwellings 
per hectare (Jenks and Dempsey, 2005). The figures discussed as being `higher' or `lower' 
densities are only relevant to the UK context; in comparison to cities in other countries (for 
example, Hong Kong and Mumbai, India) the housing densities in the UK are very low 
(CABE, 2005a, p. 7). Even within the UK there is variation regarding what is classified as a 
high dwelling density. However, there does seem to be agreement that housing should be 
built at higher densities than is seen in many suburbs across the UK for reasons of 
sustainability (Jenks and Dempsey, 2005). 
The UK Government is a proponent of higher dwelling densities because it is thought that 
higher dwelling densities can make a positive contribution to sustainable urban 
environments (DETR, 2000b). Higher dwelling densities can aid sustainability in a range 
of ways as suggested by advocates (Jenks et at., 1996b; Rudlin and Falk, 1999; Urban Task 
Force, 1999; CPRE, 2006). A claimed benefit is the reduction of urban sprawl and the 
resultant protection of the countryside for agriculture and leisure uses (Duany et al., 2001; 
CPRE, 2006). Higher dwelling densities could result in land being used more efficiently, 
particularly brownfield sites in urban locations (Jenks, 2001). Building at higher densities 
may provide a sufficient population to sustain local facilities and amenities (Jenks et al., 
1996a). Providing facilities and amenities locally means that they are accessible in higher- 
density neighbourhoods to all residents on foot and bike (mixed-use development is 
discussed in Section 4.4) (Urban Task Force, 1999). Decreasing the use of the car for local 
journeys and replacing it with walking would increase the number of people on the street 
which is claimed to provide increased opportunities for social interactions leading to the 
development of a sense of community (Elkin et al., 1991; Talen, 1999; Duany et al., 2001). 
However, results from empirical research suggest that the proposed benefits of high 
dwelling densities need to be considered alongside the disadvantages. Examinations of the 
impact of urban form on social equity have revealed many complex relationships between 
urban form, including residential density, and measures of social equity. For example, 
residents' access to open spaces may be reduced as a result of living in high-density areas 
(regardless of their level of affluence) (Burton, 1997) but at the same time access to other 
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facilities and services is better than in low-density areas (Burton, 2000a; Leslie and Cerin, 
2008; Bramley and Power, 2009). Dissatisfaction with the local area is often higher in 
areas of high dwelling densities (Oliver, 2003; Bramley and Power, 2009) but levels of 
social segregation are likely to be lower (Burton, 2000a). Some research has suggested that 
higher dwelling densities can reduce the use of cars (ECOTEC, 1993; Newman and 
Kenworthy, 2000; Cooper et al., 2001; Freeman, 2001; Ferguson and Woods, 2009) and 
increase the use of public transport by residents (Burton, 2000a). This is likely to be a 
consequence of being near to a range of facilities including good public transport links. 
Attempts to further encourage this behaviour are being made in new higher density 
developments; areas of new housing are being designed with reduced parking facilities to 
encourage people to give up their cars (DETR, 2000c). Unfortunately this can result in 
insufficient parking for residents and visitors on developments leading to disputes between 
neighbours (Hodge and Haltrecht, 2009), and general dissatisfaction with the development 
(Goodchild, 2005). People are unwilling to give up their cars if viable alternatives are not 
made available, that is, an efficient public transport system. Higher residential densities 
can have both a positive and a negative impact on residents' lives; therefore compromises 
may be required when designing new developments for the benefits of higher residential 
densities to outweigh the negative effects (Bramley and Power, 2009). 
Advocates of higher-density housing emphasise the importance of good design to ensure 
that quality of life is not compromised. High-density housing is often associated with high- 
rise development; however, high-density housing can take many forms such as terraced 
housing or three- and four-storey townhouses built around a communal square. It is argued 
that the urban building block can be designed to accommodate higher densities if the scale 
and proportion of the buildings are appropriate for pedestrians using the street (Rudlin and 
Falk, 2009). This involves maintaining the existing building line, preferably with perimeter 
blocks, and defining the street space through enclosure (ibid. ). Variations in the form and 
density within a development can ensure an attractive development built at a human scale 
(Llewelyn-Davies, 2000). According to urban design guidance, well-designed higher 
density developments should incorporate the provision of good public transport links 
alongside adequate car parking that does not dominate the development (Llewelyn-Davies, 
2000; CABE, 2005a). Goodchild concludes his review of the impact of higher dwelling 
densities by stating that `the problems associated with higher densities can be countered 
through high quality design and management'(Goodchild, 2005, p. 6). How the design may 
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impact on social interaction between neighbours and privacy in the home is discussed in 
the next section. 
4.2.1 Impact of higher dwelling densities on social interaction between neighbours 
and privacy in the home 
Whilst the discussions regarding the benefits and negative impacts of higher dwelling 
densities primarily revolve around issues pertaining to reduced car use, improved access to 
local facilities and the conservation of countryside, there are other potential impacts that 
have received less coverage, in particular, the effect of higher dwelling densities on 
privacy in the home and social interaction between neighbours (Baldassare, 1976; Fox et 
al., 1980; Paulus and Nagar, 1987; Brueckner and Largey, 2008). Higher dwelling 
densities are purported to encourage social interaction between residents through a 
combination of higher densities of people populating public places, such as streets, and the 
proximity of dwellings to one another (Krupat, 1985; Churchman, 1999; Putnam, 2000). 
However, higher dwelling densities have also been associated with social withdrawal, 
commonly due to the perception that a neighbourhood is overcrowded (Freeman, 2001). 
Raman (2005) found that at net dwelling densities of 70 to 80 dwellings per hectare (dph) 
residents know more people in their neighbourhood than people who live at densities 
below and above this range. As well as knowing more people, the residents also participate 
in more positive social interactions in public places within their developments. In contrast, 
Dempsey (2006) found that in higher-density developments residents were less likely to 
know their neighbours or to interact with them. It is worth noting that the net dwelling 
densities of the neighbourhoods studied by Dempsey range from 26dph to 80dph, whereas 
those in Raman's study ranged from 25dph to 271 dph, and this may partly account for the 
differences in the results. 
4.2.1.1 Plot size and private open space (POS) 
Designing developments to achieve higher dwelling densities can influence the physical 
features of the development: features such as the layout, housing types, dwelling sizes and 
plot sizes are affected by the requirement to build to particular dwelling density levels 
(Leishman et al., 2004; HATC, 2006). In turn, these physical manifestations of higher 
dwelling densities are likely to impact on privacy in the home and social interactions 
between neighbours. One such feature, related to plot size, is the front garden (Ravetz and 
Turkington, 1995). The space in front of a dwelling has been shown to be a valuable 
resource for promoting social interactions and privacy in the home, both in the UK and 
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abroad (Winter et at, 1993; Brown and Cropper, 2001; Mulholland Research and 
Consulting, 2003; Al-Homoud and Tassinary, 2004; Hall, 2006; Kim, 2007; Design for 
Homes, 2009). A private open space (POS) between the street and the entrance to a 
dwelling creates a buffer zone that may reduce the amount of overlooking experienced in 
the dwelling (Ravetz and Turkington, 1995; Mulholland Research and Consulting, 2003; 
Williams, 2005b). The POS may help to enforce the boundary between public and private 
space (Hall, 2006). This results in the resident having an increased sense of control over 
the front of their property and may encourage residents to personalise the space 
(Greenbaum and Greenbaum, 1981; Harris and Brown, 1996; Williams, 2005b). Social 
interactions may be aided by the presence of a front POS as the report by Mulholland 
Research and Consulting states `they also encourage sociability on the street as passers-by 
stopped to chat to people tending their gardens' (2003, p. 8). However, the importance of a 
front POS for privacy in the home and social interactions between neighbours has been 
overlooked in some developments where dwellings open directly on to the street in a bid to 
increase net dwelling densities (Hall, 2006). In some developments, such as Poundbury in 
Dorset, front gardens have been omitted to give the development a local and traditional 
character but with the same negative results for privacy and social interaction (Mulholland 
Research and Consulting, 2003). 
Other consequences of reducing plot sizes to meet higher density requirements are: smaller 
rear gardens; detached dwellings being built closer together; and an increase in terraced 
housing and flats (Leishman et al., 2004; Williams, 2009). Each of these changes has the 
potential to impact negatively on privacy in the home and social interactions between 
neighbours (Winter et al., 1993; Abu-Ghazzeh, 1999; Churchman, 1999). Research has 
shown that living in close proximity to others in high-density developments can lead to 
social withdrawal (Evans et al., 1989). The perception of crowding within a 
neighbourhood can mean an individual retreats to their home and avoids interactions with 
neighbours (Baum et al., 1978; Evans et al., 1989; Freeman, 2001). Research carried out in 
a high-density residential development in India found that perceptions of overcrowding 
resulted in social withdrawal (Evans et al., 1989). Consequently, social bonds are 
weakened and lead to a reduction in levels of social support. Another study, in the USA, 
investigating the relationship between density and social interactions in a neighbourhood 
found that using a car had a similar impact as crowding; residents had fewer opportunities 
for social interaction with their neighbours and subsequently social ties within the 
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neighbourhood were reduced (Freeman, 2001). The author concluded that creating 
developments that were pedestrian friendly (and most likely at higher densities) would aid 
social interaction through the co-presence of people on streets (ibid. ). However the impact 
of this design feature may not be entirely positive as Baum et al. (1978) discovered in their 
study comparing streets with and without grocery stores and chemists. They found that 
residents on streets with commercial units used their front gardens less. The residents 
perceived the street to be crowded and retreated into their homes in order to avoid 
unwanted social interactions with people passing by. The residents felt they were unable to 
control who they interacted with when in their front gardens. 
Feelings of crowding may be reduced if a person is able to retreat to the privacy of their 
home. However, it is important that people feel that their home is a private space. Smaller 
plots and the resultant smaller gardens can reduce levels of privacy in the garden because 
smaller gardens are more easily overlooked by neighbours (Winter et al., 1993; Williams, 
2005a). Noise from neighbours can more easily envelop a small garden relative to a larger 
garden (Winter et al., 1993). The proximity of dwellings to one another can lead to privacy 
being impaired inside a dwelling; for example, noise may be transmitted through walls and 
floors in terraced housing and flats (Marshall, 1972; Abu-Ghazzeh, 1999; Mulholland 
Research and Consulting, 2003). In some developments where dwellings are close together 
residents have found that they are able to look into the window of the home across the 
street because the windows have not been staggered (Mulholland Research and Consulting, 
2003). It is claimed that privacy in the home can be enhanced, and feelings of crowding 
reduced, through good design; Day (2000) found that residents in high-density 
developments who had views to open spaces and greenery were less likely to complain of 
crowding or a lack of privacy than those whose views consisted of other dwellings in close 
proximity. Residents were more content with their levels of privacy when they felt they 
could control the level of social interaction they had with their neighbours (ibid. ). 
Goodchild (2005) found that planting and trees in high-density developments could also 
improve feelings of privacy. 
In summary, private open space to the front of a dwelling can increase privacy and be 
beneficial for social interactions between neighbours. However if plot sizes are reduced the 
POS to the front of a dwelling may be reduced or removed potentially reducing privacy in 
the home and opportunities for social interactions. The close proximity of neighbours 
brought about by smaller plots may lead to social withdrawal as a result of feelings of 
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crowding. Smaller gardens may be more easily overlooked and enveloped by noise from 
neighbours. The design of developments may mitigate smaller plot sizes if residents have 
open aspects from their homes, also the careful positioning of trees and planting can aid 
privacy in the home. 
4.2.1.2 Dwelling size and layout 
Higher dwelling densities have resulted in smaller dwellings, with smaller private outdoor 
spaces, being built in the UK (Winter et al., 1993; Burton, 2000a; Williams, 2009). 
However households are also becoming smaller (Office for National Statistics, 2004). That 
said, dwellings need to be of an appropriate type and size for the type of households living 
in them (Goodchild, 2005). Flats are less appropriate for households with children than 
dwellings with ground floor entrances (ibid. ). Overcrowding is a result of dwellings being 
too small for the number of people living in them (frequently measured in terms of the 
number of people per bedroom, House of Commons, 1985). Overcrowding in the home can 
lead to signs of withdrawal and aggression by the occupants (Regoeczi, 2003) which are 
detrimental to social interactions within the household. Social withdrawal has been found 
to occur in student accommodation where high numbers of students have to share spaces 
and are unable to control social interactions (Valins and Baum, 1973). Research carried out 
in private homes has shown that households can adapt to living in small dwellings (Nagar 
and Paulus, 1997; Madigan and Munro, 1999). Coping with small dwellings requires 
strong and positive interpersonal relationships between members of the household, and 
minimal negative relationships (Nagar and Paulus, 1997). Residents also need to be able to 
coordinate their use of the available space to minimise disturbing one another (Nagar and 
Paulus, 1997; Madigan and Munro, 1999). This is exemplified by the women in Madigan 
and Munro's study of Glaswegian housing (Madigan and Munro, 1999). To overcome the 
inadequate design of the housing the housewives in the study adjusted their lives so that 
they were able to enjoy private conversations with friends when the house was empty, as 
opposed to being able to use a separate room when the other members of the household 
were in (ibid. ). 
Small dwellings tend to be most problematic for households with children. Sufficient space 
in the home is necessary to provide adequate privacy between members of the household; 
this is particularly important for families (Allan, 1989). Dwellings that have small rooms 
or are small and open plan lead to friction between adults and children using the space 
(Oseland and Raw, 1996; Mulholland Research and Consulting, 2003). This problem can 
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be overcome through vertical separation in the form of three, or more, storey townhouses 
(Mulholland Research and Consulting, 2003). The division of living space into separate 
rooms for dining and sitting can also improve levels of privacy between adults and children 
(Oseland and Raw, 1996), as can access to private outdoor space (Oseland and Raw, 1996; 
Design for Homes, 2009). Research shows it is common in new housing, regardless of the 
size of properties, for the internal space to be divided into rooms with different functions 
rather than one open-plan space (Hanson and Zako, 2007). This desire for privacy between 
members of the household may seem like extreme behaviour, however it does seem to aid 
positive relationships between household members (Batty and Rana, 2004). If privacy and 
space within dwellings is not sacrificed to meet higher densities then people are likely to 
be as happy living at higher densities as they would be at lower densities (Cooper et al., 
2001). 
4.2.1.3 Conclusion 
This review of the literature has revealed some potential impacts of higher densities on 
social interactions between neighbours and privacy in the home. The physical features that 
may be affected by designing higher density developments and how they may impact on 
social interaction between neighbours and privacy in the home are listed as research 
hypotheses below: 
" Less private open space reduces levels of privacy between members of the 
household. 
" Less private space in the home reduces levels of privacy between members of 
the household. 
" Where it is easier for people in the street and neighbours in dwellings to look 
into homes, privacy in the home is infringed. 
" The space to the front of dwellings is too small for residents to utilise, reducing 
the opportunity for social interaction with neighbours. 
" The space to the front of a dwelling provides a semi-private buffer zone that 
mediates between the public street and the private home, thus aiding social 
interactions with neighbours. 
" Higher-density housing has a negative impact on privacy in the home 
subsequently reducing levels of social interaction with neighbours. 
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4.3 Variety of dwelling types and sizes 
Creating developments with a mix of dwelling types and sizes is closely linked to 
increasing dwelling densities. Incorporating blocks of flats and terraced housing in a 
development can mean there is space for larger detached homes with private open space 
without reducing the overall dwelling density. Theoretically, housing developments that 
include a mixture of dwelling types of various sizes appeal to a cross-section of society 
(Bailey et at, 2006). Mixed communities may be formed as a result of residents at 
different stages of the life cycle living in the same housing development (Barton, 2000; 
Bailey et at, 2006). It then follows that people of different ages are able to offer different 
services to the community (Barton, 2000). A balanced mix of people at different stages of 
the life cycle ensures that there is a constant and even pressure on facilities and amenities, 
for example there is a constant supply of children for primary schools rather than there 
being peaks and troughs. Smaller dwellings are likely to be suitable for people without 
dependent children, such as young single adults or elderly retired people. Larger dwellings 
with access to private open space are apparently more suited to people with young children 
(Hall, 1987). However, Barton (2000) points out that ideally there should be a mixture of 
house sizes and types and gardens, such as large detached houses with small and large 
gardens and terraced housing with small and large gardens, therefore providing prospective 
residents with a range of options to suit their requirements. 
Without government intervention it appears that there is a tendency for people to self- 
segregate. There is an ever-growing number of retirement villages or developments built 
exclusively for the over-50s (for example English Courtyards developments). Gated 
communities are increasing in number in the UK and these tend to exclude people based on 
socio-economic status (Atkinson et al., 2003). It could be argued that government 
intervention has implicitly increased segregation of housing types (Minton, 2009). Large 
areas of inner-cities have been redeveloped by predominantly private developers at the 
behest of government, and almost all the dwellings that have been built are flats with one 
or two bedrooms and minimal access to private or communal outdoor space (Kucharek, 
2006; Silverman et al., 2006). These types of development are less suited to households 
with dependent children than those without. Government policy has also impacted on 
social housing: the right-to-buy scheme for council homes has meant that often the bigger 
detached and semi-detached dwellings in council estates have been bought and what 
remains in public (or Housing Association) ownership are the smaller and lower quality 
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dwellings (Forrest and Murie, 1990, in Burton, 2000a). Both scenarios result in 
homogenous populations to the detriment of the concept of mixed communities. The 
likelihood of the homogenisation of a neighbourhood and its community may be reduced 
by building housing developments with a mix of dwelling types and sizes combined with a 
mix of tenures. People are then given a wider range of options when choosing where to 
live (Urban Task Force, 1999; Silverman et al., 2006). Research has indicated that the mix 
needs to be fine grain for mixed communities to genuinely occur and that there should be 
no difference in the aesthetics between the different types of housing (Jupp, 1999). 
4.3.1 The impact of dwelling type mix on social interaction between neighbours and 
privacy in the home 
Using a mixture of dwelling types to encourage a mixed range of residents to live in a 
development may result in a heterogeneous community. The benefits of such a community 
are thought to include positive social interactions between residents resulting in the transfer 
of knowledge and expertise between generations (Barton, 2000). A study of sheltered 
housing revealed that some of the residents missed the opportunity to interact with people 
from different generations, and found living with other elderly people too quiet (Percival, 
2001). Living with other old people reminded the residents of their own age and made 
them feel unwanted. Other studies, particularly in America, have found that residents do 
not develop strong ties with neighbours who are socially, economically or ethnically 
different (Gans, 1968; Merry, 1979). In situations where neighbours are very different 
from one another negative social interactions can be magnified because of the differences 
(Merry, 1979). Advocates of mixed dwelling types and tenures seldom contemplate the 
potential for negative social interactions as a result of neighbours being at different stages 
in the life cycle or having different lifestyles. This may have an impact on the quality of 
life of the residents. 
In her research on the levels of social equity in compact cities Burton (2000a) discovered 
that levels of segregation were lower where terraced housing and flats were the primary 
types of dwelling; in areas where detached or semi-detached housing were predominant the 
majority of residents were homeowners. Burton's research would suggest that new 
developments should be composed primarily of flats and terraced housing; however, 
Bramley and Power have found that levels of dissatisfaction with the residential area are 
higher in neighbourhoods where the housing is predominantly terraced (Bramley and 
Power, 2009). Problems between neighbours are compounded by the fact that they live 
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closer together than if they were in detached or semi-detached housing. Not only are levels 
of dissatisfaction higher in developments predominantly composed of flats but levels of 
social interaction between residents are often lower (Festinger et al., 1950; Raman, 2005). 
In particular, those people who live on floors above ground level tend to interact less with 
other residents than those who reside on the ground floor or on streets (Raman, 2005). 
While residents who share a floor in a block of flats may interact with one another, it is 
less likely that they will know people from other floors (Coleman, 1985; Foster, 1995). 
This issue highlights the need for the careful consideration of the ratio of different dwelling 
types and high quality design in developments of higher-density mixed dwelling types. To 
conclude, there are three potential impacts of mixed dwelling types and sizes on social 
interactions between neighbours and privacy in the home that should be considered 
carefully when a development is being designed, and therefore should be analysed in this 
research: 
" Where neighbours are at different stages in the life cycle with different 
lifestyles, the opportunities for conflict and negative social interaction are 
increased. 
" Proximity in flats, terraces and semi-detached housing increase levels of 
overlooking and noise, reducing privacy in the home. 
" The design of blocks of flats provides residents with fewer opportunities for 
social interactions than the design of housing. 
4.4 Mixed-use development 
Alongside higher densities mixed-use development is advocated by Government and is 
part of planning policy (DCLG, 2006). Incorporating particular uses other than dwellings 
in a development is thought to improve the social, economic and environmental 
sustainability of a development (Jacobs, 1961; Urban Task Force, 1999; CPRE, 2006). 
Llewelyn-Davies (2000) list the benefits of mixed development as being: 
  More convenient access to facilities 
  Travel-to-work congestion is minimised 
  Greater opportunities for social interaction 
  Socially diverse communities 
  Visual stimulation and delight of different buildings within close proximity 
 A greater feeling of safety, with `eyes on the streets' 
  Greater energy efficiency and more efficient use of space and buildings 
  More consumer choice of lifestyle, location and building type 
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  Urban vitality and street life 
  Increased viability of urban facilities and support for small business (such as corner 
shops) (p. 39) 
There is an implicit assumption that mixed-use means more than one or two uses other 
than housing. There is no definitive list of what uses should be included (Dempsey, 2009) 
but they do tend to be facilities and amenities of benefit to residents in the development 
(Winter and Farthing, 1997). Uses such as parks and playgrounds, convenience stores, a 
Post Office, pubs, primary schools, secondary schools, a GP surgery, a community hall, 
supermarkets, chemists, cafes, and banks have been recommended in theory and design 
guidance (Burton, 1997; Urban Task Force, 1999; Barton, 2000). Providing a variety of 
facilities and amenities in close proximity to homes has been shown to reduce car usage, 
and encourage walking (Winter and Farthing, 1997). Research has suggested that the 
relationship between the use of facilities and mode of transport is more complex (Ferguson 
and Woods, 2009). In particular many people `trip chain, ' that is they combine multiple 
destinations in one trip which necessitates the use of a car (Noland and Thomas, 2007; 
Ferguson and Woods, 2009). This would suggest that multiple uses need to be provided 
locally, including a public transport hub with good connections to other parts of the urban 
area, for people to be able to walk rather than drive. It is important that such facilities are 
provided when a development is being started rather than after all the housing has been 
completed. Too frequently developers renege on their promises of building facilities first 
and residents are then obliged to use alternatives in neighbouring areas (CABE, 2005d). A 
potential positive outcome of this situation is that residents create a group to fight for 
facilities and in doing so develop relationships and a sense of community, although these 
groups can occasionally become insular and destructive (Forrest and Kearns, 2001). 
4.4.1 The impact of mixed use development on social interaction between neighbours 
and privacy in the home 
One of the purported benefits of mixed-use development is increased levels of walking by 
residents. Including a range of facilities and amenities at walkable distances from 
dwellings may also help to reduce the use of cars. Researchers in New Zealand have found 
that primary school children would prefer walking to school than going by car (Mitchell et 
al., 2007). Walking to school would enable the children to explore their local environment 
and chat to friends, thus helping to develop their independence whilst providing exercise. It 
could be argued that these three benefits apply to adults as well: being aware of the local 
environment may encourage residents to develop an affinity with their neighbourhood 
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(Borst et al., 2008); daily exercise in the form of walking to facilities may contribute to a 
person's wellbeing and fitness; and regular walking between the home and various 
facilities could lead to recognition between people which in turn could develop into 
frequent social interactions (Burton, 2000b; Allen et al., 2005; Leslie and Cerin, 2008). 
Regular encounters at locally situated facilities and amenities may also provide the 
opportunity for social interaction. In the USA studies have suggested that where residents 
live close enough to walk to a facility they do associate the facility with increased levels of 
social interactions with other residents, particularly if the neighbourhood is designed for 
pedestrians rather than for cars (Kim, 2007; Wood et al., 2010). 
Mixed-use development may impact on privacy in the home. It is inevitable that some 
dwellings will need to be adjacent to non-residential development. In the situation where 
the non-residential property is commercial there may be issues relating to noise at 
inappropriate times of the day. However, dwellings situated next to public open green 
spaces or school grounds may be more private as a result of not being overlooked. It could 
be argued that mixed-use development could impact positively and negatively on both 
social interaction and privacy in the home and that these impacts are: 
" Meeting at facilities and amenities in the development increases opportunities 
for social interaction between residents. 
" Walking to/from facilities and amenities in the development increases 
opportunities for social interactions between residents. 
" Privacy in the home can be enhanced or reduced by a non-residential land-use 
adjacent to the home. 
4.5 Urban brownfield location 
In order to contain urban sprawl and save the countryside for environmental, agricultural 
and leisure purposes the Government advocates the building of new developments in urban 
locations, preferably on brownfield sites (DCLG, 2006). Often described as the 
intensification of cities there are several claimed benefits to building in urban locations 
(Williams, 2000; Jenks, 2001). The benefits include reducing the use of the private car, 
providing land for much needed housing and increasing the vitality of a local centre 
(Williams, 2000). Utilising small urban sites for housing means that existing infrastructure 
and facilities can be used by new residents thus resolving the problem of developers not 
providing amenities immediately. However, this only works when local facilities are not 
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already at capacity (CABE, 2005a, p. 16). Urban brownfield development on previously 
derelict land tends to be welcomed by residents; however, the development of amenity land 
(such as playing fields) tends to be viewed negatively by residents. Small-scale residential 
development is generally accepted whereas large-scale development, particularly non- 
residential, is unacceptable to residents according to research findings (Jenks, 2001). Urban 
brownfield sites therefore need to be assessed on a case by case basis and the development 
should be sensitively designed according to the history of the site. The layout of new 
housing in an urban area needs to be carefully designed in order to ensure it is well 
integrated with the surrounding area. 
4.5.1 The impact of an urban location on social interaction between neighbours and 
privacy in the home 
Building new housing developments in urban locations may be advantageous in terms of 
social, environmental and economic sustainability; however, it may not be so beneficial for 
levels of privacy in the home. A study monitoring the impact of intensification in three 
London Boroughs found that after intensification new dwelling units were smaller than the 
local average size and tended to be two bedroom dwellings (Williams, 2000). An 
implication of smaller dwellings is less private space per person with a potential for 
overcrowding to occur. The study also revealed that residents' complaints about noise from 
their neighbours (either domestic or otherwise) increased after intensification. The urban 
location may have contributed significantly to higher levels of noise although it is highly 
likely that other factors relating to anti-social behaviour are involved. However, in an 
urban location it is likely that new housing will be surrounded by other buildings as 
opposed to open countryside which could have a detrimental impact on privacy in the 
home. Residents of suburban areas are particularly wary of this impact and tend to view 
urban development less enthusiastically than residents in urban centres (Jenks, 2001). In 
summary one impact of urban development that needs to be tested for a relationship with 
privacy in the home is: 
" The intensification of urban areas impacts on privacy in the home through an 
increase in overlooking and noise from neighbours and street users. 
4.6 Walkable urban environment 
For an urban environment to be walkable it needs to be integrated, legible, accessible and 
safe (Hillier et al., 1993; Urban Task Force, 1999; ACPO, 2004; Rudlin and Falk, 2009). 
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According to policy and design guidance the street layout of a development should be 
well-connected to existing street networks; and existing routes should be extended through 
the new development to enable residents to walk to local facilities and amenities (DfT and 
DCLG, 2007). Rudlin and Falk (1999) suggest that streets are more than roads for traffic; 
they are places where people interact with one another and therefore should be designed as 
spaces for pedestrians. However, streets still need to be designed to allow access by 
bicycles, public transport and cars, and it is important to achieve the right balance, with 
pedestrians, bicycles and public transport being given priority (Carmona et al., 2003; 
CPRE, 2006). Well-connected and legible routes can increase the use of bicycles for 
utilitarian journeys regardless of the topography of a city (Titze et al., 2008). Pedestrian 
movement can be aided and encouraged by a grid or deformed-grid street pattern 
consisting of short blocks which give pedestrians varying views and options for routes 
(Burton and Mitchell, 2006). Shorter blocks contribute to the legibility of a development 
by enhancing the pedestrian's knowledge and understanding of where they are (Rudlin and 
Falk, 1999). A hierarchy of street types can also aid orientation; high streets are the 
primary streets situated at the commercial and social centre of an area or neighbourhood 
with secondary and tertiary streets feeding into them (ibid. ). Landmark buildings, such as 
civic buildings, at strategic points in a development, for example the corner of a block on a 
primary street, can aid legibility for pedestrians (Llewelyn-Davies, 2000). An important 
feature is to ensure that the central area with its associated mix of facilities and amenities is 
within walking distance of all the households in a development, or that residents have easy 
access to a frequent and efficient public transport system that can deliver them to the 
central area (Dempsey, 2006). This is closely linked to creating mixed-use developments 
and as such there is no definitive list of services that should be accessible. However, some 
theories and design guidance have been put forward suggesting the distance particular 
features should be from housing. For example Barton et al. (1995) suggests that primary 
schools should be a maximum distance of between 400 and 600m from a residence and 
that a bus stop should be no more than 400m from a home. It is thought that workplaces 
such as offices could be located close enough to residences to enable people to walk to 
them (Barton, 2000; Llewelyn-Davies, 2000). 
A safe urban environment for pedestrians encompasses two goals. The first is safety from, 
and more generally, a fear of attack and the second is road safety. It is thought that the 
design of the built environment can have an influence on opportunistic crime and the fear 
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of crime (Newman, 1972; Coleman, 1985; Hillier, 1996; Donnelly and Kimble, 1997; 
ACPO, 2004). Active building frontages rather than blank walls create an atmosphere of 
being watched and this is further aided by many people being on the streets as a result of 
the mix of uses in the locale (Doeksen, 1997). Wide pavements that are well-lit also 
enhance people's feelings of safety, particularly if they are part of the street domain and 
are not segregated from other forms of transport. Prioritising pedestrians in streets means 
that the speed of vehicular traffic should be limited, possibly through the use of barriers 
and bumps. For busy streets theorists have suggested that public spaces should be designed 
as shared spaces where pedestrians and vehicles use the same space but pedestrians have 
priority (Hamilton-Baillie, 2008; Shared Space). On residential streets Home Zones (based 
on the Dutch Woonerf concept) are advocated as a way of prioritising residents and 
pedestrians over cars and through-traffic. Using different features such as planting, surface 
variations and speed bumps designers can create streets that are safer for pedestrians by 
ensuring that cars have limited access and are driven slowly (Home Zones, 2007). 
There are many benefits to creating a walkable urban environment. Increasing the amount 
of walking people do has a positive impact on their health, both physical and mental (Bird, 
2004; Leslie and Cerin, 2008; O'Campo et al., 2009). Encouraging people to walk rather 
than use their cars is beneficial for the environment and also for the community. Residents 
who regularly walk around their development may grow familiar with one another and 
develop relationships through social interactions as a result of frequent contact in the 
public realm. 
4.6.1 The impact of a walkable urban environment on social interaction between 
neighbours and privacy in the home 
Researchers have looked into the different aspects that can contribute to a walkable urban 
environment and how they may provide opportunities for residents to interact with one 
another. There are a range of results, discussed below; some suggest that walkable streets 
can increase social interactions whilst others suggest not. Walkable urban environments 
have the potential to impact on privacy in the home and the physical features that may 
impact on social interactions and privacy are discussed in this section. 
4.6.1.1 Legible and permeable street layouts 
A key design feature that can aid walking is the layout of a development; grids, deformed 
grids and curvilinear patterns make walking between locations easy compared to layouts 
dominated by culs-de-sac (Hillier et al., 1993). Leslie and Cerin's work in Australia covers 
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many features of the urban environment and their relationship to mental health (Leslie and 
Cerin, 2008). Their results suggest that well-connected streets promote walking and are 
positively associated with the number of people a resident knows, or is friendly with, in 
their neighbourhood. Other research (du Toit et al., 2007) carried out in Australia also 
found that residents did walk more in streets that were well-connected and legible, 
especially when walking for the purpose of transport rather than leisure. However, they 
found that the amount of walking residents did in a neighbourhood did not have an impact 
on the level of social interactions residents had with one another. Research investigating 
the relationship between the urban environment and people with dementia found that street 
layouts made of small blocks in the pattern of deformed grids were the most beneficial for 
wayfinding (Burton and Mitchell, 2006). This type of layout is both interesting and legible 
for the pedestrian and when it is combined with attractive buildings and appropriate 
planting can encourage old people to walk (Borst et al., 2008). Other age groups are 
equally attracted to walking in such streets and subsequently social interaction occurs 
(Mehta, 2009). However, research has shown that legible streets do not always mean 
increased levels of social interaction (Dempsey, 2006). Residents tended to not know their 
neighbours, or avoid them, on streets that were well connected and legible. This may be 
because the streets were popular with a high number of pedestrians. A similar situation 
occurred on a mixed-use street; residents avoided using the front garden of their homes 
because of the numbers of pedestrians walking by. Subsequently they had lower levels of 
social interactions with their neighbours (Baum et al., 1978). 
Encouraging social interaction and a sense of community in residents is a fundamental goal 
of New Urbanist theory in the USA (Duany et al., 2001). Increasing the opportunities for 
walking through a neighbourhood is a primary method of achieving this (ibid. ). Studies of 
developments built using the New Urbanist guidelines have sought to find if this 
relationship holds true (Nasar and Julian, 1995; Brown and Cropper, 2001; Lund, 2002; 
Kim, 2007). Overall, the research has tended to find that where developments are more 
legible for pedestrians, for example a grid layout that connects residential streets with 
commercial streets, residents walk more frequently and subsequently have a higher number 
of social interactions (Brown and Cropper, 2001; Lund, 2002; Kim, 2007). The layout of 
the streets is just one feature of a walkable urban environment, in order to encourage more 
people to walk the footpaths and street furniture must be good quality and usable. 
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4.6.1.2 The provision of footpaths and street furniture 
The design of footpaths can encourage people to walk. The best materials used for 
footpaths are hardwearing and smooth to minimise the likelihood of tripping (DfT and 
DCLG, 2007). A well-designed footpath is wide enough for people to pass one another 
freely (Burton and Mitchell, 2006). It should also be wide enough to accommodate seating 
where it is required (ibid. ). Seating on footpaths and pavements provide pedestrians with 
focal points for stopping which can result in social interaction (Mehta, 2009). Seating 
designed to be comfortable and made of durable materials enhance the appearance and 
walkability of an area (Burton and Mitchell, 2006; DfT and DCLG, 2007), although in 
some cities seating is removed from public places in order to reduce the number of 
undesirables using a space (Dempsey, 2006). The inclusion of other street furniture, such 
as lighting and signage, needs to be considered carefully to ensure the pavement is not 
cluttered. Planting is a valuable addition to footpaths and can provide shade and aesthetic 
pleasure to a walk (DfT and DCLG, 2007; Foltete and Piombini, 2007; Borst et al., 2008). 
4.6.1.3 Traffic calming 
A key concern of urban designers is how to make the urban environment safer for 
pedestrians. Designing streets for pedestrians rather than vehicular traffic may encourage 
more people to walk therefore increasing opportunities for social interaction. Streets with 
high traffic loads have been found to have a negative impact on the occurrence of social 
interaction on the street (Appleyard and Lintell, 1972; Leslie and Cerin, 2008). Appleyard 
and Lintell compared several streets with differing levels of traffic and found the highest 
levels of social interaction on the street with the lowest levels of traffic. The pavement and 
the road are used for social interactions of various sorts by residents of all ages on the quiet 
street. The street is considered as a communal space for the residents whereas those living 
on the busy street had withdrawn from life on the street and subsequently had lower levels 
of social interaction. Leslie and Cerin (2008) found that heavy traffic on streets tended to 
inhibit residents from having social interactions with one another whereas an aesthetically 
pleasing street can promote interactions. Reducing traffic on a street does not always result 
in increased levels of social interaction. An experiment to reduce crime in a US city 
resulted in streets being gated to stop vehicular traffic passing through but, importantly, 
cyclists and pedestrians were able to use the streets as before (Donnelly and Kimble, 
1997). The outcome was a reduction in opportunistic crimes but there was no change in the 
level of social interaction between residents. Levels of interaction were deemed to be high 
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before the policy was implemented and perhaps they were as high as they could be. 
However, if pedestrians and cyclists had been restricted in their movements the way 
vehicles were it may have resulted in a reduction in social interactions. In the UK the 
concept of Home Zones has been introduced to slow traffic down and create residential 
streets oriented towards pedestrian users rather than vehicles (Home Zones, 2007). Many 
factors influence the success of Home Zones including the design of the street (Clayden et 
al., 2006). Planting and good lighting alongside facilities for young children were cited by 
residents as positive features. Shared surfaces are less popular with residents because they 
feel that drivers do not respect the right of a pedestrian to be in the space (ibid. ). Residents 
also feel that the levels of social interaction with neighbours have increased as a result of 
living in a street with a Home Zone. 
4.6.1.4 Active building frontages 
Natural surveillance is claimed to be essential for walkable urban environments. Buildings 
that open on to a street and have windows looking over public spaces (i. e. high levels of 
active frontage) provide residents with opportunities to overlook streets. This low-level 
surveillance can enhance feelings of safety on a street, particularly when compared to 
streets with many blank walls (Jacobs, 1961). An awareness of the public space beyond the 
front door can lead to residents feeling they have a shared responsibility for that space and 
what happens in it (Doeksen, 1997). Levels of crime may be low as a result of the social 
control of residents over the space. The collective responsibility of residents for the space 
may increase the levels of social interactions that occur between them (ibid. ). The 
perception of a street being safe as a result of active frontages can aid social interactions. A 
study of a variety of urban neighbourhoods revealed that as levels of active frontage 
increased so did social interactions (Dempsey, 2006). Residents reported that they stop and 
interact with one another because they feel comfortable in areas that are overlooked. 
However, too much natural surveillance may hinder social interaction (Raman, 2005). 
Residents whose front doors open on to areas that are heavily overlooked, both from 
buildings and the street, tend to have lower levels of social interaction than those with a 
moderate amount of surveillance (ibid. ). The amount of surveillance provided by active 
frontages needs to be carefully balanced with levels of privacy to ensure that privacy is not 
impaired and opportunities for social interaction are not reduced. A successful 
development design in Canada has resulted in a balance being achieved. Townhouses with 
porches and small setbacks from the street have been incorporated on a busy street. The 
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consequences are a good level of natural surveillance resulting in plenty of opportunities 
for social interaction (MacDonald, 2005). 
4.6.1.5 A uniform hierarchy from public to private space 
A consistent and uniform ordering of buildings so that the public rooms face the street and 
the private areas are to the rear is thought to aid both social interaction and privacy 
(Carmona et al., 2003; Rudlin and Falk, 2009). Streets that are lined by the fronts of 
buildings can aid legibility, and make a street more interesting and attractive to walk along, 
thus improving the potential for social interactions (Urban Task Force, 1999; Mehta, 
2009). Positioning dwellings in a similar orientation can aid privacy in the home (Rudlin 
and Falk, 2009). The more public rooms of a dwelling, such as the living room, should be 
positioned towards the front of the dwelling and more private spaces towards the rear. 
4.6.1.6 Conclusion 
Encouraging residents to walk in their neighbourhoods is claimed to aid social interactions. 
The physical features that are required to make a neighbourhood walkable have been 
discussed in this section. The relationships between walking and social interactions, 
walking and privacy have been explored. Empirical evidence supporting a positive 
relationship between the physical features, walking and social interaction is often lacking, 
as is evidence of a relationship between physical features, walking and privacy. The results 
from this research will therefore contribute to this body of knowledge. The hypotheses that 
will be tested are: 
"A legible and permeable street layout connected to the existing street network 
encourages residents to walk through the development, increasing 
opportunities for social interaction. 
"A high level of legibility, due to a grid or deformed grid layout, encourages 
residents to walk through the development, increasing opportunities for social 
interaction. 
" Small urban blocks encourage residents to walk through the development, 
increasing opportunities for social interaction. 
"A high level of walkability results in more pedestrians on the street resulting in 
privacy being impaired because homes are overlooked. 
" Good footpath provision encourages residents to walk through the 
development, increasing the opportunities for social interaction. 
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" High quality street furniture provision encourages residents to walk through 
the development, increasing opportunities for social interaction. 
" Traffic calming encourages residents to use streets as pedestrians, increasing 
the opportunities for social interaction. 
" Active building frontages encourage residents to walk through the 
development, increasing opportunities for social interaction. 
"A high level of walkability increases pedestrian activity which has a negative 
impact on privacy thus reducing social interactions with other residents. 
4.7 Provision of adequate recreational and communal space 
There are many claimed benefits, in terms of sustainability, of providing different types of 
open spaces in new housing developments, if they are well designed and appropriate to the 
development. Open spaces need to be more than swathes of grass or left over spaces 
between buildings; they need to be designed with a purpose in mind (DETR, 2000d). Some 
spaces need to be designed for physical activity for different age groups, for example 
playgrounds for young children and sports pitches for older children and adults. Other open 
spaces should be more natural to encourage wildlife and biodiversity. These spaces may be 
part of a network that allows wildlife (and pedestrians and cyclists) to travel between open 
spaces within an urban area. Another use for open space is food production for the local 
community in the form of allotments or community gardens (Barton, 2000). Not all open 
space has to be public; communal and private gardens are an integral part of an open space 
network within an urban area. Private gardens are seen by many as being essential for 
families with young children and less so for other sectors of the public (Alexander et al., 
1977; Crawley Borough Council, 2008). However private gardens are highly coveted by all 
household types (CABE, 2005c). Communal gardens are argued to be a viable alternative 
to private gardens; they offer semi-private space for use by a few residents. The spaces are 
large enough to accommodate a variety of features such as seating, planting and a 
children's play area. The private squares in parts of cities such as London or Edinburgh are 
often cited as successful communal gardens and recommended as models for new 
developments (Ravetz and Turkington, 1995). 
Public open spaces should be accessible to all residents without the need for a car. Access, 
either physical or visual, to green open space has been shown to have a positive impact on 
mental wellbeing and can aid recuperation from illnesses and operations (Ulrich, 1979; 
Kaplan, 2001). Open spaces provide habitats for wildlife and if they are designed 
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appropriately can increase the biodiversity of an urban area (Barbosa et al., 2007). 
Increased biodiversity has been shown to be beneficial to the psychological wellbeing of 
the users of open spaces (Fuller et al., 2007). Some theorists have suggested that too much 
open space in urban areas can lead to a decrease in residential densities with implications 
for travel; people have to travel further to reach their destinations (Jacobs, 1961; Rudlin 
and Falk, 1999). Rudlin and Falk (1999) suggest that parks need to be designed like streets 
so that they are safe because they are overlooked and filled with activity. Accessible and 
well-designed open and communal spaces are thought to be conducive to social 
interactions between residents and enhance the sense of community they may have 
(Burgess et al., 1988; Kuo et al., 1998). There may also be unseen impacts on privacy for 
residents and these issues are discussed in the next section. 
4.7.1 The impact of recreational and communal space on social interaction between 
neighbours and privacy in the home 
Recreational and communal space can be one of three types; one is public open green 
space such as a municipal park, a second type is a communal space or garden shared by 
residents, and a third is private open space, that is a private garden to be used by the 
resident of one dwelling. Each type of space has the potential to contribute to social 
interactions between neighbours and privacy in the home, as discussed in the following 
sections. 
4.7.1.1 Public open green space 
Public open green space, or parks, have been shown to enable social interaction and 
privacy (Hammitt, 2000; Kim, 2007). However, parks need to be well-designed to be 
beneficial; a variety of types of spaces and planting encourage both humans and wildlife to 
use parks (The Urban Green Spaces Taskforce, 2002; TCPA, 2004a). Research has shown 
that where parks are well-designed with a variety of features, such as cycle paths and trees 
for shade, there is an increase in the use of the park by children in the neighbourhood 
(Crawford et al., 2008). Other studies have shown that trees in public areas can promote 
social interaction. The shade provided by trees and the pleasant aesthetics contribute to 
making a location more attractive for lingering (Coley et al., 1997; Sullivan et al., 2004). 
As well as enabling social interaction, public open green space provides individuals with 
the opportunity to obtain privacy if they want to `get away from it all' (Kaplan et al., 1998, 
p. 71). Spaces that are rich in biodiversity are particularly advantageous for those seeking 
privacy, either for reflection or for solitude (Hammitt, 2000; Fuller et al., 2007). 
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4.7.1.2 The location of communal spaces 
The location of a communal space in relation to the dwellings it serves may have a 
significant impact on the frequency with which the space is used. Research has shown that 
communal spaces that act as a buffer between the public space of the street and the private 
space of the home are popular with residents (Abu-Ghazzeh, 1999). These spaces create 
opportunities for social interaction because they are regularly used to access the front 
entrance of dwellings, as well as for other activities (Abu-Ghazzeh, 1999; Schaefer et al., 
1999; Williams, 2005b). The number of entrances that open on to a communal space 
influences the feelings of territoriality and ownership that residents have towards the space; 
less than twenty dwellings promotes these feelings whereas more than this does not 
(Schaefer et al., 1999). Chermayeff and Alexander (1963) reflected on the need for a 
hierarchy between the public spaces of the street and the private space of the home. They 
theorised that a hierarchy of spaces is required in order that people can control levels of 
privacy in and around the home, thus enabling them to regulate the amount of social 
interactions they participate in. Where the hierarchy is disrupted, as above, the balance 
between privacy and social interactions can be skewed towards one or the other. 
Communal spaces that are accessed from the rear of the dwellings may be viewed in a less 
positive light by residents. It is possible that residents feel over-exposed whilst using the 
space due to many windows opening out on to the space. This may result in the space 
being used infrequently. Dwellings with ground floor access can benefit from having a 
small private outdoor space adjacent to the dwelling to act as a buffer zone. A combination 
of private and communal space may therefore aid both social interactions between 
neighbours and privacy in the home. 
4.7.1.3 Features of a communal space 
For a communal space to be successful it needs to appeal to all residents, therefore a 
variety of features should be included in a communal space. This is especially important 
when a communal space is replacing private open spaces (DETR, 2000a; Llewelyn-Davies, 
2000). Spaces for young children to play in are important as is seating (particularly to 
attract older residents). The inclusion of seating can encourage social interaction between 
neighbours (Skjaeveland and Garling, 1997). Ideally communal spaces would include 
some hard surfaces as well as greenery. Trees and planting are conducive to social 
interactions; they are aesthetically pleasing, provide shade and can create intimate spaces 
(Coley et al., 1997; Kuo et al., 1998; Sullivan et al., 2004). 
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4.7.1.4 Conclusion 
The provision of open space for recreational purposes is a vital feature of a sustainable 
development. Without open spaces residents' health, both mental and physical, is likely to 
suffer (Mitchell and Popham, 2008). Open spaces can be public, communal or private and 
each type has the potential to impact on either social interaction between neighbours or 
privacy in the home, and in some cases both. The hypotheses to be tested are: 
" Provision of public open space for a common purpose encourages residents to 
interact with one another. 
" Households regularly using communal space have more opportunities for 
social interaction with their neighbours. 
" An appropriate variety in landscape design encourages all residents to use 
communal space regularly, increasing opportunities for social interaction. 
4.8 Energy efficient design of buildings and the urban environment 
There is a wide range of reasons for the need for the energy-efficient design of buildings 
and the urban environment. Twenty eight percent of carbon emissions in the UK are a 
result of domestic energy consumption (DEFRA, 2005). Rainfall varies greatly across 
England and Wales; the majority of western areas tend to have more than enough water to 
supply the population, however in the east and south east of England water shortages can 
occur due to these being the driest parts of the country and also the areas where demand is 
greatest due to high population density (Environment Agency, 2008). Domestic waste 
accounts for 89% of municipal waste sent to landfill each year (Last, 2003) and a 
significant proportion of that waste is food. Government is exhorting the public to waste 
less, save energy and reduce the amount of water they use (Directgov, 2010). Homes that 
are well-insulated and have efficient heating systems such as condensing boilers require 
less energy for heating (Energy Saving Trust, 2009). Orientating and designing dwellings 
to maximise passive solar gain can also reduce energy consumption, for example large 
south facing windows combined with a high thermal mass reduce the amount of 
mechanical heating required (Roaf et al., 2003). Solar energy can be engaged in a more 
proactive way with the use of solar panels for heating water and photovoltaics for 
generating electricity (ibid. ). Incorporating rainwater and greywater recycling systems in 
the design of housing can reduce the amount of water a household draws from the mains 
supply (Williams and Dair, 2007). Providing space for recycling bins and composting 
facilities can encourage residents to reduce the amount of waste they send to the landfill 
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(ibid. ). At the housing development scale combined heat and power plants (CHP) can 
reduce CO2 emissions and sustainable urban drainage systems can reduce the risk of 
flooding. Developments can be designed to encourage cycling and discourage driving by 
reducing incurtilage car parking and providing ample bicycle parking facilities. Locating 
developments near public transport hubs may provide residents with a viable alternative to 
driving (Frey, 1999). Using planting and trees in urban areas can provide shade and 
windbreaks for buildings and open spaces (DfT and DCLG, 2007). Greenery can also 
reduce the ambient temperature (Hebbert, 2008; CABE, 2009). As well as reducing energy 
consumption and saving water, energy efficient buildings may be potentially healthier to 
live in, and increasing the amount of greenery in a neighbourhood can have benefits not 
only for wildlife but also for people's mental health. 
4.8.1 The impacts on social interaction between neighbours and privacy in the home 
The majority of the features discussed above are unlikely to have an impact on privacy in 
the home or social interactions between neighbours. However, the ones that may have an 
impact are the orientation of dwellings to maximise solar gain, the use of planting and trees 
to aid the microclimate and the provision of car parking and bicycle storage to reduce car 
usage. Large south facing windows may have a negative impact on privacy in the home if 
the windows face public spaces. Orientating dwellings so that the living rooms face the 
south may result in the front, or public side, of some dwellings facing the back, or private 
side, of other dwellings as is the case in BedZed (a well-known sustainable housing 
development in Sutton, Greater London); residents have reported a lack of privacy as a 
result (Hodge and Haltrecht, 2009). However, the impact of this feature is not being tested 
in this research due to a lack of examples in the developments. Planting and trees could aid 
both social interaction between neighbours and privacy in the home. Communal areas with 
trees that provide shade and aesthetic value have been found to be more popular than areas 
with no trees (Coley et al., 1997). Trees planted at appropriate distances from dwellings 
can aid privacy by providing screening and a buffer zone between the home and public 
space (DfT and DCLG, 2007). Unfortunately, the impact of greenery could not be tested 
because of the age of the developments; the trees and planting had not had time to mature. 
Also, the impact varies over the year due to the trees and shrubs losing their leaves over the 
winter period. 
The other two physical features that could impact on social interactions between 
neighbours (car parking facilities and bicycle storage) are measurable across the 
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developments. The arguments that suggest walkable urban environments could be good for 
social interaction also apply to car parking and bicycle storage; regular and frequent use of 
a public space may provide residents with the opportunities to interact with one another 
(Gehl, 2001). In-curtilage parking is unlikely to provide residents with the same 
opportunities for interacting with other residents as are more public forms of parking. 
Sharing a communal parking facility with neighbours may result in frequent and regular 
contact between the same group of people as they walk to and from their homes to their 
cars (Abu-Ghazzeh, 1999; Williams, 2005b). The regular use of on-street parking may 
mean that residents begin to interact with one another as they walk to their cars and pass 
others who are walking further afield (Southworth and Owens, 1993, in Doeksen, 1997). 
On-street parking can increase the levels of activity on a street (DfI' and DCLG, 2007). In- 
curtilage parking is unlikely to provide the same chances for meeting other residents 
because a person does not walk through any public space to reach their car (Southworth 
and Owens, 1993, in Doeksen, 1997). Similar arguments can be put forward with regard to 
bicycle storage; bicycles stored in communal areas provide the owners opportunities to 
interact with other bicycle users and residents. In contrast, in-curtilage storage means that 
the cyclist does not need to walk through any public space to reach their bike and therefore 
minimises the opportunities for social interaction to occur with neighbours and residents. 
The emerging hypotheses are therefore: 
" Communal cycle storage areas provide opportunities for social interaction 
between residents. 
" Communal parking areas for residents increase opportunities for social 
interaction. 
" On-street car parking increases opportunities for residents to interact with 
those walking by. 
4.9 High quality development in keeping with local character 
The quality of the design of the urban environment is an integral part of Government 
policy on planning (DCLG, 2006). This is partly in response to the report by the Urban 
Task Force in 1999, which placed high quality urban design at the core of creating liveable 
urban environments (Urban Task Force, 1999). High quality design encompasses several 
features of the built environment (Dempsey, 2006). The quality and type of materials used 
for the buildings, surfaces and street furniture in a development contribute to the overall 
quality of the design (Llewelyn-Davies, 2000). Materials that are durable, hardwearing and 
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attractive to look at are considered to be of a high quality (DETR, 2000a). Preference 
should be given to local materials in order that the new development retains a local 
identity. The character and identity of the development should be influenced by local street 
patterns, building materials, scales and traditions so that the development is integrated with 
its surroundings (Urban Task Force, 1999; DETR, 2000a). Creating a development with a 
distinctive yet local character is thought to enhance residents' sense of belonging and sense 
of place (Dempsey, 2009). Consideration of local character whilst designing a 
development may help to prevent the use of a standard design regardless of the location of 
the development (ODPM, 2005c). Whilst local character is important modem materials 
and designs may be more conducive to energy efficient or mixed use buildings. New ideas 
should not be rejected for fear of repeating the mistakes of the 1960s and 1970s (Coleman, 
1985). Aesthetically, buildings and public open spaces should be of a high quality to 
encourage people to walk about and use open spaces for congregating and socialising. It is 
also important that the scale, massing and height of new buildings are appropriate for the 
local surroundings and that where appropriate landmark buildings are used to enhance 
legibility. The overall design of the development can be considered as high quality when 
the different physical features discussed in the previous sections are successfully 
incorporated in the design of a development; consideration for walkability, energy 
efficiency, recreational space, mixed use, higher densities, dwelling mix and the location of 
the site are balanced with one another to provide a development that can induce civic pride 
and a sense of community in the residents. 
4.9.1 The impact of high quality on social interaction between neighbours and 
privacy in the home 
As Dempsey (2006) identified in her research there are many aspects to design quality, 
including some that have been discussed in this chapter, for example legibility. The focus 
of this section will be one physical feature that is important to the creation of a high quality 
development: the boundary between different types of space, that is the boundary between 
public and private space, and the boundary between private spaces. Clear boundaries 
between different types of property can aid privacy in the home and social interactions 
between neighbours. How a boundary of a home is demarcated impacts on the level of 
privacy in the home, and potentially the level of control the resident has over their private 
outdoor space (Al-Homoud and Tassinary, 2004). The boundary between neighbouring 
dwellings is an important feature of the relationship neighbours have with one another 
(Stokoe and Wallwork, 2003). Neighbouring relationships tend to happen at the boundary, 
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where both parties are at the edge of the space they control. Good neighbouring means 
respecting the boundary and not transgressing it with any form of pollution, such as noise, 
smells or a visual intrusion. A good quality boundary between neighbouring properties can 
contribute to the relationship being positive (ibid. ). 
Design guidance tends to advocate a threshold between private and public spaces: an area 
that is semi-public that provides a person with the opportunity to adjust to the space they 
are about to enter (von Meiss, 1990). Dwellings that open directly on to streets provide 
residents with little opportunity to personalise the space in front of their homes thereby 
declaring their ownership of the space. However, many residents do try to demarcate the 
space with shrubs or ornaments and create a semi-private space in front of their home. 
Dwellings set back from the street and with small front gardens automatically have a semi- 
private buffer zone between the dwelling and the street. The presence of the space can 
enhance the feeling of privacy in the home as can the type of boundary. Solid features such 
as fences, hedges or walls create a strong barrier between pedestrians walking by and the 
person in their home. Changes in level or surface material are also used to demonstrate a 
change from public to private space. These markers can be less effective as barriers. 
Personalising the space in front of the home can emphasise that it is private space 
(Schaefer et al., 1999; Al-Homoud and Tassinary, 2004). The way a person personalises 
the space tends to reflect their identity, and possibly any group affiliations (Greenbaum and 
Greenbaum, 1981). Such a representation may encourage social interaction with other 
people with similar affiliations (ibid. ). 
The two hypotheses generated from the discussion on the importance of boundaries are: 
" Clearly marked boundaries have a positive impact on privacy in the home. 
" Cleary marked boundaries aid social interactions between neighbours. 
" Clearly marked boundaries can benefit privacy in the home resulting in social 
interactions between neighbours. 
4.10 Conclusion 
The design principles that are essential to the creation of sustainable housing developments 
were discussed in this chapter; how they contribute to sustainability and how they may 
impact on privacy in the home and social interactions between neighbours. The discussion 
revealed that there is a complex relationship amongst the design principles. It was also 
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revealed that there are complex relationships between the physical features, social 
interactions and privacy. Table 4.1 provides an overview of the hypotheses generated from 
the review of literature. In order to test these it is necessary to operationalise the physical 
features and dimensions of privacy and social interaction as indicators. The following 
chapter outlines the methodological approach used to analyse the relationships and the 
development of the indicators. 
Overall sustainable Hypotheses 
design principle 
Higher dwelling The space to the front of dwellings is too small for residents to utilise, reducing 
densities the opportunity for social interaction with neighbours. 
Less private open space reduces levels of privacy between members of the 
household. 
Less private space in the home reduces levels of'privacy between members of the 
household. 
Where it is easier for people in the street and neighbours in dwellings to look into 
homes, privacy in the home is infringed. 
In higher-density housing it is easier to hear neighbours, which infringes privacy 
in the home. 
The space to the front of a dwelling provides a semi-private buffer zone that 
mediates between the public street and the private home, thus aiding social 
interactions with neighbours. 
Higher density housing has a negative impact on privacy in the home 
subsequently reducing levels of social interaction with neighbours. 
Variety of dwelling Where neighbours are at different stages in the life cycle with different lifestyles, 
types & sizes the opportunities for conflict and negative social interaction are increased. 
The design of blocks of flats provides residents with fewer opportunities for 
social interactions than the design of housing. 
Proximity in flats, terraces and semi-detached housing increase levels of 
overlooking and noise, reducing privacy in the home. 
Mixed use Meeting at facilities and amenities in the development increases opportunities for 
development social interaction between residents. 
Walking to/from facilities and amenities in the development increases 
opportunities for social interactions between residents. 
Privacy in the home can he enhanced or reduced by a non-residential land-use 
adjacent to the home. 
Urban location The intensification of urban areas impacts on privacy in the home through an 
increase in overlooking and noise from neighbours and street users. 
Walkable urban A legible and permeable street layout connected to the existing street network 
environment encourages residents to walk through the development, increasing opportunities 
for social interaction. 
A high level of legibility, due to a grid or deformed grid layout, encourages 
residents to walk through the development, increasing opportunities for social 
interaction. 
Small urban blocks encourage residents to walk through the development, 
increasing opportunities for social interaction. 
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Overall sustainable Hypotheses 
design principle 
Provision of 
adequate 
recreational & 
communal space 
Good footpath provision encourages residents to walk through the development, 
increasing the opportunities for social interaction. 
High quality street furniture provision encourages residents to walk through the 
development, increasing opportunities for social interaction. 
Traffic calming encourages residents to use streets as pedestrians, increasing the 
opportunities for social interaction. 
Active building frontages encourage residents to walk through the development, 
increasing opportunities for social interaction. 
A high level of walkability results in more pedestrians on the street resulting in 
privacy being impaired because homes are overlooked. 
A high level of walkability increases pedestrian activity which has a negative 
impact on privacy thus reducing social interactions with other residents. 
Provision of public open space for a common purpose encourages residents to 
interact with one another. 
Households regularly using communal space have more opportunities for social 
interaction with their neighbours. 
An appropriate variety in landscape design encourages all residents to use 
communal space regularly, increasing opportunities for social interaction. 
Energy efficient Communal cycle storage areas provide opportunities for social interaction 
design of buildings between residents. 
& ban 
. 
u. r__ Communal parking areas for residents increase opportunities for social C1uv11 VIIIIICIII 
High quality 
development in 
keeping with local 
character 
interaction. 
On-street car parking increases opportunities for residents to interact with those 
walking by. 
Clearly marked boundaries aids social interactions between neighbours. 
Clearly marked boundaries have a positive impact on privacy in the home. 
Clearly marked boundaries can benefit privacy in the home resulting in social 
interactions between neighbours. 
Table 4.1: An overview of the hypotheses 
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Chapter Five: Methodology 
5.1 Introduction 
chapter FIVE 
Many physical features of sustainable housing developments are purported to enable 
residents to interact with one another (for examples see: Churchman, 1999; Burton, 2000b; 
du Toit et al., 2007). However, designing the built environment to encourage social 
interactions without considering the privacy of residents could have a negative impact on 
social interactions and be detrimental to levels of privacy in the home. The purpose of this 
research was to test empirically the relationship between the design of sustainable housing, 
privacy in the home and social interactions between neighbours. The methodology for the 
empirical research is set out in this chapter. An explanation of the research framework is 
given and is followed by a description of the development of the indicators and variables 
used to measure the three elements of privacy in the home, social interactions between 
neighbours and sustainable design. The methods for collecting the data are explained as are 
the types of statistical analyses used to interpret the data. 
5.2 The research framework 
Social sustainability can be aided through the design of the built environment (Urban Task 
Force, 1999). The design of the built environment can also make a positive contribution to 
developing supportive environments for the benefit of residents' mental and physical 
health (World Health Organisation, 1991). However, little empirical work has been carried 
out to test these suppositions or to delineate the aspects of the built environment that could 
be beneficial for social sustainability or wellbeing (some examples of empirical research 
are Weich et al., 2002; Bramley et al., 2009; Dempsey, 2009). This research seeks to 
contribute new empirical knowledge to the discussion using a deductive approach to test 
theory. It also applies a quantitative approach to the analysis of the relationships between 
features of the built environment, privacy in the home and social interactions between 
neighbours. The stance taken in this research is that the built environment does not create 
social interactions or privacy, rather that it can facilitate or be detrimental for them. 
In sociological and psychological literature a discussion of privacy frequently involves a 
discussion of social interaction and vice versa. However, in literature relating to the impact 
of the built environment social interactions and privacy tend to be considered separately. 
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The premise for this research is that they should be considered simultaneously in relation 
to the impact the built environment may have on them. To understand the relationships 
between the built environment, privacy in the home and social interactions between 
neighbours they were looked at separately and then as a whole. This approach resulted in 
the following aims for the research: 
" To establish if and how the design of sustainable housing developments can support 
social interactions between neighbours. 
To identify if and how privacy in the home is affected by the design of sustainable 
housing developments. 
" To ascertain if and how privacy in the home affects the relationship between the 
design of sustainable housing developments and social interactions between 
neighbours. 
Six research questions were developed to address the three research aims and these are: 
" What are the design elements required to achieve sustainability in housing 
developments that may have an impact on privacy in the home and social 
interaction between neighbours? 
" What is the definition of social interactions between neighbours? 
" What is the impact of design elements on social interaction between neighbours in 
sustainable housing developments? 
" What is the definition of privacy in the home for the purposes of this research? 
" Do the design features of sustainable housing developments have an impact on 
privacy in the home and if so, what is the nature of the impact? 
" How does privacy in the home affect the relationship between design and social 
interactions between neighbours? 
To answer the research questions an extensive literature review was undertaken. This 
resulted in a theoretical framework that included a series of hypotheses and a set of 
indicators that were used to test the relationships between the design of sustainable housing 
developments, privacy in the home and social interactions between neighbours. The results 
of the hypotheses testing were scrutinised and evaluated to understand the impact of design 
on social interactions between neighbours and privacy in the home. 
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In order to test the theoretical proposition that features of the built environment can affect 
social interactions between neighbours and privacy in the home a quantitative approach 
was taken. This involved testing and analysing primary data that had been collected across 
thirteen sustainable housing developments. A household survey was used to collect data 
relating to privacy, social interactions between neighbours and general socio-demographic 
information on the residents. Data on the physical form of the sustainable housing 
developments was collected using a site survey checklist. 
A quantitative approach was chosen for three reasons. Firstly, examining specific features 
of the built environment across a variety of cases provides opportunities for patterns in the 
numerical data to emerge. It may also be possible to make generalisations about the 
observed phenomena that are applicable to other similar situations, for example new 
sustainable housing developments (Ragin, 1994). A second reason for choosing a 
quantitative approach is that the implications of a theory can be tested using hypotheses 
and that the results of the research can then contribute to the refinement or rebuttal of the 
theory (ibid. ). The third reason is measurement. Measuring the characteristics of the built 
environment or the attitudes of respondents using quantitative scales can provide a range of 
values that show `fine differences' between respondents (Bryman, 2004, p 6). 
Measurement tends to be consistent so a researcher is able to use a measuring instrument 
development by another researcher at a later date with the expectation of uniform results 
(Bryman, 2004; Burton et al., 2005). The measurement of the built environment is an 
emerging field and there are few tried and tested methods (for example, Burton et al., 
2005), therefore the individual physical features have been measured using a series of 
indicators developed for this research. The indicators are transferable to other research 
projects. 
5.2.1 Theoretical framework 
The study takes a comprehensive approach to the potential effects of the built environment 
in sustainable housing developments on privacy in the home and social interactions 
between neighbours. This approach was influenced by the supportive environment theory, 
which asserts that the built environment may affect social outcomes through its ability to 
support the activities and behaviour people want to participate in (Lawrence, 2004). The 
empirical testing of the potential effect of the built environment is a new and emerging 
field (Weich et al., 2001; Dilani, 2007). Existing research has been carried out in other 
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fields (for example, environmental psychology) and consequently there is a lack of 
understanding of design features in these studies. Frequently, previous research evaluates 
and audits the built environment as a whole, whereas in this research the physical features 
are described individually. Consequently, it was possible to investigate the relationships 
between individual design features, privacy and social interactions in order to unpack the 
influence of each of the design features, not each sustainable housing development as a 
whole. The results of the research may lead to empirically-based design guidance that can 
help to inform built environment policy and practice of what physical features do and do 
not facilitate social interactions between neighbours and privacy in the home. 
A cross-sectional design was used so that any significant relationships between individual 
physical features and respondents' behaviours were discovered across the different 
developments. A disadvantage of the cross-sectional design is that there is `ambiguity 
about the direction of causal influence' because the data is collected simultaneously 
(Bryman, 2004, p. 42). If time had permitted a longitudinal study could have been used. It 
may have produced results indicating a causal influence, that is measuring residents' 
behaviours before and after moving into a sustainable development may have indicated the 
influence of the built environment. However, many other factors could have changed in a 
resident's life, for example their job and commuting distance, that would possibly impact 
on their behaviour. Using a cross-sectional design may minimise the influence of external 
factors and these were addressed with the inclusion of intervening variables. While 
considerable effort was made to collect data on these indicators, it may be the case that 
variables not measured in this research will have an impact on respondents' answers (De 
Vaus, 2002b). 
5.3 Indicators and measures 
Indicators are used to measure a concept where the concept is not easily quantifiable in a 
direct way (Bryman, 2004). It is necessary to use indicators in this research because the 
concepts of social interactions between neighbours and privacy in the home (as defined in 
Chapters Two and Three, respectively) are not easily quantified. In Chapter Four it was 
established how each of the eight principles of sustainable design may impact on privacy in 
the home and social interactions between neighbours. Some of the physical features 
affected by the eight principles are easy to measure numerically, for example distances, 
however some features cannot be quantified in this way and indicators are necessary. 
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Likert scales are a useful way of measuring features when the feature does not have an 
inherent numerical measurability (Oppenheim, 1992; De Vaus, 2002a; Bryman, 2004). 
Likert scales were originally created as a psychometric scale to measure respondents' 
feelings towards a statement. However, they can also be used to measure aspects of 
physical features, for example quantities can be collapsed across a scale or quality can be 
measured using a scale (Burton et al., 2005). The scale tends to be a uni-dimensional 5- 
point scale ranging from high to low. The 5-point scale is scored I to 5 and these numerical 
values can then be used in statistical analyses. The scores have no absolute value rather 
they must only be considered in relation to one another (De Vaus, 2002a). The following 
sections discuss the indicators used for the physical features potentially affected by 
sustainable design, privacy in the home and social interactions between neighbours. 
Having established the range of indicators required to measure each of the concepts two 
research instruments were developed (a site survey checklist and a household 
questionnaire) to enable the collection of the data (see Section 5.6). 
5.3.1 Indicators related to dwelling densities 
Higher dwelling densities are said to be an essential part of sustainable development, 
however measuring dwelling densities can be complex. Residential densities can be 
measured in a variety of ways and at various levels and it is frequently very difficult to 
make comparisons between different measures (Churchman, 1999; Jenks and Dempsey, 
2005). Residential density measures can either be gross or net measures, that is all urban 
land is included in the measure or non-residential land is removed. The number of 
dwellings in an area is frequently used as is the number of persons (Churchman, 1999). For 
the purposes of this research the measurement of residential density used is the one defined 
in Planning Policy Statement 3: Housing: 
Net dwelling density is calculated by including only those site areas which will be 
developed for housing and directly associated uses, including access roads within 
the site, private garden space, car parking areas, incidental open space and 
landscaping and children's play areas, where these are provided. ' (DCLG, 2006). 
This measure was decided upon because it is in common use in the UK. The range of net 
dwelling densities across the case studies is considerable so in order to minimise the 
influence of any one case in the analysis the measure of dwelling density has been 
collapsed into three categories and represented in a separate variable. Net dwelling density 
is divided into three groups; low (30 or less dwellings per hectare), medium (31-50 
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dwellings per hectare) and high (51 or more dwellings per hectare). The thresholds for the 
three groups are based on recommendations in policy (DCLG, 2006) and design guidance 
(Rudlin and Falk, 2009). Table 5.1 shows the indicators of dwelling density used in this 
research. 
Net dwelling density provides an overall measure indicating if a development has been 
built at a high-density. However, net dwelling density does not measure the effect of 
density on specific physical features. The review of literature pertaining to high-density 
developments, in Chapter Four, revealed that there are specific physical features that are 
likely to be affected by the dwelling density of a development. Some of these features are 
also likely to have a significant relationship with social interactions and privacy in the 
home. Therefore it was necessary to measure the individual physical features. Previous 
research has shown that private open space to the front of a dwelling can be beneficial for 
social interactions and for privacy (Mulholland Research and Consulting, 2003). Research 
has also shown that front gardens are often reduced or removed from developments to meet 
high-density targets (Hall, 2006). Consequently, a variable measuring the area of the POS 
to the front of each dwelling and the setback distance between the front of the dwelling and 
the street was included. A variable measuring the area of the POS to the rear of each 
dwelling was also included as plot sizes are frequently smaller in high-density 
developments (Winter et al., 1993), and a POS to the rear of a dwelling can impact on 
privacy in the home (Bhatti and Church, 2004). Another result of smaller plot sizes is that 
dwellings are closer to one another and this was measured using three variables; the 
distance to the dwelling to the left, the distance to the dwelling to the right and the distance 
to the dwelling to the rear of each dwelling. A final indicator measuring the number of 
bedrooms in a dwelling was used to give an indication of the size of the dwelling. 
Dwellings have been found to be smaller in higher density developments (Williams, 2009). 
This indicator was measured via a question in the household questionnaire and the other 
indicators were measured using OS Mastermap data in MapInfo software. 
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Name of indicator 
Net residential density 
Net residential density 
(group) 
What is being 
measured 
Number of 
dwellings in area 
excluding non- 
residential area 
Net residential 
density divided into 
three groups 
Size of Private Open 
Space to front 
Size of Private Open 
Space to rear 
Setback distance 
between front of 
dwelling & street 
Distance from 
dwelling to dwelling 
at front 
Distance from 
dwelling to dwelling 
at rear 
Distance from 
dwelling to dwelling 
to right 
Distance from 
dwelling to dwelling 
to left 
Number of bedrooms 
Area of private 
garden to front of 
dwelling 
Area of private 
garden to rear of 
dwelling 
Distance between 
the public street 
and the front of the 
dwelling 
Distance between 
the front of the 
dwelling and the 
one opposite 
Distance between 
the rear of the 
dwelling and the 
one opposite 
Distance between 
the dwelling and 
the dwelling to the 
right 
Distance between 
the dwelling and 
the dwelling to the 
left 
Number of 
bedrooms 
rlsy) trr I I\'Iý 
Scale of indicator Type of variable Source 
used and unit of 
measurement or 
name of categories 
used 
Development Scale: Dwellings Ordnance 
per hectare (dph) Survey maps 
Development Ordinal: Low (< Site survey 
30dph), Medium checklist 
(31-50dph), High 
(>50dph) 
Dwelling/household Scale: Area Ordnance 
measured as m2 Survey maps 
Dwelling/household Scale: Area Ordnance 
measured as m Survey maps 
Dwelling/household Scale: Distance Ordnance 
measured in metres Survey maps 
Dwelling/household Scale: Distance Ordnance 
measured in metres Survey maps 
Dwelling/household Scale: Distance Ordnance 
measured in metres Survey maps 
Dwelling/household Scale: Distance Ordnance 
measured in metres Survey maps 
Dwelling/household Scale: Distance Ordnance 
measured in metres Survey maps 
Dwelling/household Scale: Integer Household 
questionnaire_ 
Table 5.1: Indicators measuring density 
5.3.2 Indicators of dwelling types and the mix of dwelling types 
A range of dwelling types in new developments is thought to be beneficial for social 
interaction between neighbours. However, a review of literature has shown there is no 
clearly defined way of measuring dwelling type mix in a development. Surveys such as the 
English Housing Survey (DCLG, 2010) record the dwelling type of each household 
surveyed but do not attempt to measure mix. Burton et al. (2005) highlight the importance 
of measuring dwelling type and dwelling type mix in their paper on The Built Environment 
Site Survey Checklist (BESSC). There is no measure of the ratio of dwelling types; 
however, the BESSC does include an indicator measuring how many dwellings are 
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accessed from a street level entrance. This provides information on the ratio of houses to 
flats in a study area. Given the importance placed on dwelling type mix in sustainable 
development literature it was necessary to develop indicators that could reflect the 
dwelling type mix in the developments. The indicators are shown in Table 5.2. The 
dwelling type of all the units in each of the developments was established during the site 
survey and confirmed using OS Mastermap data. 
Name of indicator What is being measured Type of variable and Unit Source 
of measurement or name of 
categories used 
Type of dwelling Type of dwelling Categorical: Uctached; semi- Ordnance Survey 
detached; terrace; flat maps 
Mix of dwellings on The range of dwelling Ordinal: Score 1 to 4 (1= 1 Site survey checklist 
street types found on a street dwelling type, 4= all 
dwelling types) 
Ratio of dwelling The ratio of detached Categorical: 0= equal no. of Site survey checklist 
types in development houses to terraced (and det, terr & flats; 
semi) houses and to flats 1=det>terr>flats; 
within the development 2=det>flats>terr; 
3=terr>det>flats; 
4=terr>flats>det; 
5=flats>terr>det; 
6=flats>det>tcrr 
Table 5.2: Indicators of dwelling types and the mix of dwelling types 
5.3.3 Indicators of the mix of uses in the development 
A variety of uses within a development is a key feature of sustainable design. There is 
some consensus regarding what uses should be included, in particular facilities and 
amenities that residents would regularly use. Ideally they should be located within walking 
distance of housing; Burton and Mitchell (2006) suggest that primary services ( for 
example, GP surgery, general foodshop) should be no more than 500m from an older 
person's home. Barton et al. suggest a range of distances depending on the type of 
facilities and the population size required to make them viable (1995). The facilities and 
amenities measured in this research cover a broad range of those recommended in policy 
and theory/design guidance. The occurrence of the uses was recorded within the boundary 
of the development and also within a 500m buffer zone of the boundary. This was to allow 
for situations where new developments were built in well-provisioned neighbourhoods 
where new facilities were not required. It also accommodated the `edge effect' where 
residents living on the periphery of a development may use a facility outside the 
development because it is more convenient than one within the development. An indicator 
measuring whether or not residents walk to facilities within and nearby the development 
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was developed because encouraging residents to walk is one of the justifications for 
mixed-use development. The indicators are listed in Table 5.3. 
Name of indicator What is being measured Type of variable and Source 
unit of measurement 
or name of categories 
used 
Local store in development 
or nearby 
Shopping centre or High 
Street in development or 
nearby 
Healthcentre or GP in 
development or nearby 
Pre-school in development 
or nearby 
Primary school in 
development or nearby 
Secondary school in 
development or nearby 
Pub/cafe/restaurant in 
development or nearby 
Place of worship or 
community centre in 
development or nearby 
Play area in development or 
nearby 
Park in development or 
nearby 
Indoor leisure centre in 
development or nearby 
Land use to rear of dwelling 
Land use to front of 
Is there one or more local 
stores in the development 
or within a 500m buffer 
zone 
Is there one or more 
shopping centres or High 
Street in the development 
or within a 500m buffer 
zone 
Are there healthcare 
facilities in the 
development or within a 
500m buffer zone 
Is there one or more pre- 
school facilities in the 
development or within a 
500m buffer zone 
Is there one or more 
primary schools in the 
development or within a 
500m buffer zone 
Is there a secondary school 
in the development or 
within a 500m buffer zone 
Is there one or more 
pub/cafe/restaurant in the 
development or within a 
500m buffer zone 
Is there a place of worship 
or community centre in the 
development or within a 
500m buffer zone 
Is there one or more play 
areas in the development 
or within a 500m buffer 
zone 
Is there one or more parks 
in the development or 
within a 500m buffer zone 
Is there an indoor leisure 
centre in the development 
or within a 500m buffer 
zone 
The type of land use to the 
rear of the dwelling 
Dichotomous: Yes/no Ordnance Survey 
map/ 
www. tipmystrect. com 
The type of land use to the 
Dichotomous: Yes/no Ordnance Survey 
map/ 
www. upmystreet. com 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Yes/no 
Dichotomous: Ycs/no 
Dichotomous: Yes/no 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystrect. com 
Categorical: Buildings; 
gardens; communal 
space; public open 
space; public open 
green space; fields; 
industrial/commercial; 
schools & grounds 
Categorical: Buildings; 
Site survey 
Site survey 
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Name of indicator What is being measured Type of variable and Source 
unit of measurement 
or name of categories 
dwelling front of the dwelling 
used 
gardens, communal 
space; public open 
space; public open 
green space; fields; 
industrial/commercial; 
schools & grounds 
Walk to facilities in or Does the respondent walk Dichotomous: yes/no Household 
nearby development to any of the facilities questionnaire 
available in or nearby to 
the development? 
Table 5.3: Indicators of the mix of uses in the development 
5.3.4 Indicators of location 
Minimising the amount of new building on greenfield land is deemed to be sustainable and 
the government has responded by issuing targets for the amount of new housing that 
should occur on brownfield sites (DETR, 2000c; DCLG, 2006). Ideally the brownfield 
sites should be located in urban areas but frequently they are in rural or semi-rural areas, 
for example old military sites. Whether or not a site is brownfield is likely to have no 
impact on social interaction between neighbours and privacy in the home, however a rural 
or urban location may do. The indicators aim to measure the location of a dwelling in 
terms of a rural or urban position as shown in Table 5.4. 
Name of indicator What is being measured 
Rural land use to rear of Is the space to the rear of 
dwelling the dwelling open fields? 
Rural land use to front of Is the space to the front of 
dwelling the dwelling open fields? 
Table 5.4: Indicators of location 
Type of variable and 
unit of measurement or 
name of categories used 
Dichotomous: 
fields/development 
Dichotomous: 
fields/development 
Source 
Site survey 
Site survey 
5.3.5 Indicators of walkability 
Many physical features contribute to making an urban environment walkable and some 
may impact on privacy in the home. Higher volumes of pedestrians are thought to increase 
the likelihood of social interactions occurring between neighbours and residents (Jacobs, 
1961). A variety of ways to measure how walkable the urban environment is have been 
established in previous research. The indicators tend to be: direct metric measures, for 
example the length of urban blocks; likert scales that measure the quality of features such 
as street furniture; and categorical lists that classify cases according to particular criteria, 
for example predominant street pattern (see Table 5.5). Other indicators that attempt to 
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metrically measure urban morphology have been developed and rigorously tested. One 
such collection of methods is that developed by University College London called Space 
Syntax and these are discussed in the following section. 
Name of indicator 
Local integration 
(permeability) 
Global integration 
(permeability) 
Overall legibility 
Predominant street pattern 
Mean length of blocks 
Quality of the public realm 
Quality of the street furniture 
What is being measured 
Measure of the relationship 
between one space and other 
spaces in the immediate 
locale 
Measure of the relationship 
between one space and all 
other spaces in a system 
The overall legibility of a 
development 
The overall street pattern in a 
development 
Type of variable and 
unit of measurement 
or name of categories 
used 
--------- --- Scale 
Scale 
Ordinal: very good; 
good; adequate; poor; 
very poor 
Categorical: regular 
grid; distorted grid; 
curvilinear; culs-de- 
sac; radial; ribbon; no 
discernible pattern 
Scale: metres 
Source 
Ordnance Survey 
map/Depthmap 
software 
Ordnance Survey 
map/Depthmap 
software 
Site survey 
Site survey 
Ordnance Survey 
maps 
Site survey 
Mean length of an urban 
block in the development 
The overall quality of the 
public places in a 
development 
Overall quality of the street 
furniture in a development 
Type of street calming Level of traffic calming 
features 
Levels of active frontage Natural surveillance afforded 
by the design of the 
buildings 
Ordinal: very good; 
good; adequate; poor; 
very poor 
Ordinal: very good; 
good; adequate; poor; 
very poor 
Categorical: none; 
street bumps'?; Home 
Zone 
Ordinal: A (>25 
openings per 100m); B 
(> 15 openings per 
100m); C (over 6 
openings per 100m); D 
(<6 openings per 
100m); E (<3 openings 
per 100m) 
Site survey 
Site survey 
Site survey 
Table 5.5: Indicators of walkability 
5.3.5.1 Space Syntax indicators 
Space Syntax is a theory of the configuration of space and how it reflects the society that 
created it (Hillier and Hanson, 1984; Hillier, 1996). Urban space can be understood as a 
system for movement. Spaces may be created at the local level but they feed into a whole 
system of spaces that allow people to move through an urban area (Hillier el al., 1993; 
Hillier, 1996). Theorising about urban space in this way allows a clearer understanding of 
why some urban spaces attract more use than others. Along with the development of a 
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theory of space there has also been a development of indicators for measuring the 
configuration of space. Two of these indicators are used in this research to measure the 
walkability of a development. The indicators are global integration and local integration. 
Global integration is a measure of the relationship of a space to every other space in a 
system. Local integration is a similar measure but on a smaller scale, that is it is a measure 
of the relationship of a space to every other space within a small section of a whole system. 
The integration value calculated for a street is an indication of how permeable and 
connected a street is, for example a cul-de-sac would likely have a low integration value 
because it is relatively short and connects with one street, the feeder. Whereas the feeder 
street would have a high integration value because it is connected to many other streets and 
tends to be a long route. From the integration measures it is possible to interpret how 
walkable a city is. A criticism of the Space Syntax methodology is that it is a two- 
dimensional measurement of a three-dimensional space. However when the integration 
measures are combined with the indicators of walkability in Table 5.5 a more rounded 
measurement of the urban environment is achieved. 
5.3.6 Indicators of the amount, type and quality of recreational and communal space 
Public open space has been shown to have a positive impact on physical and mental 
wellbeing (Newton, 2007). It is important that residents have access, preferably on foot, to 
public open space for recreational purposes. Young children benefit from having access to 
play areas close to their homes and play areas should be incorporated in sustainable 
housing developments (Barton et al., 2003). Public open space can also foster social 
interactions, particularly where the spaces include a range of facilities, are aesthetically 
pleasing and rich in biodiversity (Sullivan et a!., 2004; Crawford et al., 2008). Two 
variables were used to measure the provision of public outdoor space and play areas within 
the development and the nearby area, as shown in Table 5.6. As well as having access to 
public outdoor space it is argued that it is good for residents to have access to private or 
semi-private communal space. Access to private outdoor spaces can provide household 
members with a space to be alone that may not be available inside a dwelling (Oseland and 
Raw, 1996). Access to a communal space can provide opportunities for neighbours to 
interact with one another (Abu-Ghazzeh, 1999; Schaefer et al., 1999). For communal 
spaces to be attractive to all residents they should contain a variety of features such as 
seating and trees for shade (Coley et al., 1997; Skjaeveland and Garling, 1997). A 
combination of some, or all, of these features may result in a communal space being 
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popular with residents. An indicator measuring the type of private and semi-private space 
to which each household has access was included. Five dichotomous indicators measuring 
the provision of features in communal spaces were used to assess the quality of the 
communal spaces. 
Name of indicator 
Public open space in 
development and 
nearby 
Play areas in 
development and 
nearby 
What is being measured 
The number of parks in the 
development and within a 
500m buffer zone 
The number of play areas 
for young children in the 
development and within a 
500m buffer zone 
Type of private or semi- 
private open space 
residents have access to. 
Type of variable and 
unit of measurement 
or name of categories 
used 
Scalc: integer 
Scale: integer 
Categorical: no POS & 
no Communal space; no 
POS & communal 
space; POS & no 
communal space: POS 
& communal space 
Source 
Private and semi- 
private outdoor space 
Hard surface in 
communal space 
Planting in communal 
space 
Grass in communal 
space 
Seating in communal 
space 
Play facilities in 
communal space 
Are there hard surfaced 
areas in the communal 
space? 
Is there planting in the 
communal space? 
Are there grassed areas in 
the communal space? 
Is there seating in the 
communal space? 
Are there play facilities for 
young children in the 
communal space? 
Table 5.6: Indicators of the amount, type 
space 
Ordnance Survey 
map/ 
www. upmystrect. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Ordnance Survey 
map/ 
www. upmystreet. com 
Dichotomous: Yes/no Site survey 
Dichotomous: Yes/no Site survey 
Dichotomous: Yes/no Site survey 
Dichotomous: Yes/no Site survey 
Dichotomous: yes/no Site survey 
and quality of recreational and communal 
5.3.7 Indicators of car parking and bicycle storage provision 
The discussion on energy efficient design in Chapter Four concluded that two physical 
features of energy efficient design are relevant to this research. The two features are car 
parking and cycle storage provision. The location of car parking and cycle storage facilities 
may have a beneficial impact on social interactions between neighbours. Communal and 
on-street facilities may facilitate social interactions in a way that in-curtilage storage does 
not (Gehl, 2001; Williams, 2005b). Categorical indicators were used to ascertain the type 
of car parking and cycle storage available to residents. A third indicator specifically 
measures the availability of on-street parking for cars. 
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Name of indicator 
Type of cycle storage 
Car parking facilities 
On-street parking 
What is being measured 
The type of space a 
resident can store there 
bicycle in 
Type of provision for car 
parking 
Whether parking is on - 
street or not. 
rli; ip I rr I I\'Iý 
Type of variable and unit Source 
of measurement or name 
of categories used 
Categorical: none, in- Site survey 
curtilage, public storage 
Categorical: on-street, 
communal courtyard, in- 
curtilage 
Site survey 
Dichotomous: yes/no Site survey 
Table 5.7: Indicators of car parking and bicycle storage provision 
5.3.8 Indicators of delineation between public and private space 
Many features constitute high quality design (Dempsey, 2009), however only some of 
them are likely to impact on privacy in the home and social interactions between 
neighbours. The feature of particular interest in this research is the delineation between 
private and public space, and its quality. The boundary between public space and the 
private space of the home has been shown to impact on the privacy of the householder, 
especially the level of control they have over their private space (Al-Homoud and 
Tassinary, 2004). The relationship between neighbours can be affected by the type and 
quality of the boundary between their properties (Stokoe and Wallwork, 2003). Two 
indicators were used to measure delineation between private and public space. The first 
indicator measures the type of delineation, that is what feature is used to mark the 
separation between the different spaces (see Table 5.8). The second indicator measures the 
quality of the delineation between public and private space using a 5-point likert scale. 
This variable is taken as a proxy for the quality of the boundary separating neighbouring 
properties as it was not possible to collect data on the boundaries between private open 
spaces at the rear of properties. 
Name of indicator What is being measured 
Type of delineation 
between public & private 
space 
Quality of delineation 
between public & private 
ace S 
How private and public 
spaces are separated 
The quality of the 
separation between 
public and nrivate snaces 
Type of variable and unit 
of measurement or name 
Source 
of categories used 
Categorical; surface Site survey 
change; physical barrier; 
level change 
Categorical: very good; 
good; adequate; poor; very 
Site survey 
oor 
Table 5.8: Indicators of delineation between public and private space 
5.3.9 Indicators of social interaction between neighbours 
Social interaction between neighbours was measured in order to assess whether or not 
there are significant relationships with particular physical features of a sustainable housing 
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development, as outlined in Chapter Four. Three indicators were used to measure social 
interactions. Two of the indicators specifically address relationships with neighbours, an 
underlying assumption being that social interactions needed to occur for the relationships 
(positive or negative) to develop. The third variable measures relationships between 
residents across a wider area, again the assumption is made that social interactions aided 
the development of the relationships (see Table 5.9). This measure was included to enable 
the analysis of some of the broader implications for social interactions of the design of 
sustainable housing development, for example the premise that legible layouts may aid 
social interaction. However, the primary focus of the research is on social interactions 
between neighbours rather than across the neighbourhood. Previous research has tended to 
look at community spirit and neighbouring across a whole neighbourhood (for example, 
Unger and Wandersman, 1982; Skjaeveland et al., 1996). The overall measures used in 
such research are not appropriate for measuring social interactions between neighbours. 
Name of indicator What is being measured Type of variable and Source 
unit of measurement or 
name of categories used 
Number of neighbours Ilow many neighbours 
with positive relationship the respondent has a 
positive relationship with 
Get on with neighbours The overall quality of the 
relationships with 
neighbours 
Know people in the How many people the 
development respondent knows in the 
development and nearby 
area 
Scale/ordinal: 0-4 I lousehold 
questionnaire 
Ordinal: do not get on at Household 
all; tend not to get on; questionnaire 
fairly well; very well; do 
not know neighbours 
Ordinal: do not know Household 
people; know a few questionnaire 
people; know some 
people; know many 
People----- 
Table S. 9: Indicators of social interaction between neighbours 
5.3.10 Indicators of privacy in the home 
In order to assess the impact of the design of sustainable housing developments on privacy 
in the home, three aspects of privacy in the home were measured. The three aspects are 
levels of satisfaction with privacy from other members of the household; levels of comfort 
with overlooking by outsiders; and the impact of noise on privacy in the home. The 
indicators are listed in Table 5.10. The development and choice of questions were 
influenced by previous research on privacy in the home. The indicators measuring levels of 
satisfaction with privacy in particular rooms whilst other members of the household were 
at home were adapted from previous work on new housing in the UK (Oseland and 
Donald, 1993; Oseland and Raw, 1996). The use of existing indicators ensures that they 
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are reliable and valid. It also allows comparisons between results from different research 
(Bryman, 2004). 
The potential for overlooking by neighbours and passers-by to have a negative impact on 
privacy in the home was highlighted in Chapter Four. A second externality that may have a 
negative impact on privacy in the home is noise created by neighbours. The indicators 
measuring levels of comfort with the view into various parts of the home follow a similar 
design as the indicators for satisfaction with privacy in the home; likert scales were used to 
measure levels of comfort with overlooking for individual rooms. Three indicators were 
used to measure the impact of noise. Two measure the frequency with which noise made 
by neighbours is heard and one indicator measures how annoyed the respondent is with the 
noise. Likert scales measuring levels of annoyance with neighbour behaviour has been 
shown to be an effective measure in previous research (Levy-Leboyer and Naturel, 1991; 
Paquin and Gambrill, 1994). 
Name of indicator What is being measured Type of variable and unit Source 
of measurement or name 
of cafe orics used 
Satisfaction with privacy 
in private outdoor space 
(POS) 
Satisfaction with privacy 
in kitchen area 
Satisfaction with privacy 
in living area 
Satisfaction with privacy 
in bedroom area 
Overall satisfaction with 
privacy in home 
Level of comfort with 
view into living area 
Level of comfort with 
view into bedroom area 
Level of satisfaction with 
privacy in POS when 
other members of 
household are about 
Level of satisfaction with 
privacy in kitchen when 
other members of 
household are about 
Level of satisfaction with 
privacy in living area 
when other members of 
household are about 
Level of satisfaction with 
privacy in bedroom when 
other members of 
household are about 
Overall level of 
satisfaction with privacy 
in home when other 
members of household are 
about 
Level of comfort with the 
view into the living area 
from the street and 
neighbouring properties 
Level of comfort with the 
view into the bedroom 
area from the street and 
neighbouring properties 
Ordinal: very satisfied; Household 
satisfied; neither; questionnaire 
unsatisfied; very 
unsatisfied 
Ordinal: very satisfied; Household 
satisfied; neither; questionnaire 
unsatisfied; very 
unsatisfied 
Ordinal: very satisfied; Household 
satisfied; neither; questionnaire 
unsatisfied; very 
unsatisfied 
Ordinal: very satisfied; Household 
satisfied; neither; questionnaire 
unsatisfied; very 
unsatisfied 
Ordinal: very satisfied; Household 
satisfied; neither; questionnaire 
unsatisfied; very 
unsatisfied 
Ordinal: very comfortable; Household 
comfortable; neither; questionnaire 
uncomfortable; very 
uncomfortable 
Ordinal: very comfortable; Household 
comfortable; neither; questionnaire 
uncomfortable; very 
uncomfortable 
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Name of indicator 
Level of comfort with 
view into POS 
Frequency noise heard in 
home 
Frequency noise heard in 
POS 
Level of annoyance with 
noise heard 
What is being measured 
Level of comfort with the 
view into the bedroom 
area from the street and 
neighbouring properties 
How often neighbour 
noise is heard when 
respondent is in their 
home 
How often neighbour 
noise is heard when 
respondent is in their POS 
Level of annoyance with 
the amount of noise heard 
Table 5.10: Indicators of privacy in the home 
chapter FIVE 
Type of variable and unit Source 
of measurement or name 
of categories used 
Ordinal: very comfortable; I lousehold 
comfortable; neither; questionnaire 
uncomfortable; very 
uncomfortable 
Ordinal: constantly; much Household 
of the time, quite often; questionnaire 
hardly ever; not at all 
annoed 
Ordinal: constantly; much Household 
of the time; quite often: questionnaire 
hardly ever; not at all 
Ordinal: very annoyed; Household 
fairly annoyed; a little questionnaire 
annoyed; not at all 
5.4 Intervening variables 
Social interactions and privacy in the home are highly likely to be affected by other 
variables and it is necessary to account for these intervening variables where possible when 
investigating the influence of the built environment (De Vaus, 2002a; Robson, 2002; 
Bryman, 2004; Fielding and Gilbert, 2006). It is common practice to measure socio- 
economic and social characteristics of respondents so that the impact of factors such as age 
and gender can be tested (see Table 5.11). Previous research and methodological theory 
have shown that these factors can have a large impact on relationships between the built 
environment and behaviour (Rose and Sullivan, 1996; Burton and Mitchell, 2006). Key 
intervening variables measuring some characteristics of the respondent such as age, gender 
and socio-economic class were included in this research. Also included were measures 
relating to the household such as household type, tenure, the number of residents in the 
dwelling and the length of residency. 
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Name of indicator What is being measured Type of variable and unit of Source 
measurement or name of 
categories used 
Age Age of respondent Interval: under 30, between 30 I lousehuld 
and 40, over 40 questionnaire 
Gender Gender of respondent Dichotomous: male/female Household 
questionnaire 
Socio-economic class Socio-economic class Categorical: Higher Household 
managerial and professional questionnaire 
occupations; Lower 
managerial occupations; 
Intermediate occupations; 
Small employers and own 
account workers; Lower 
supervisory and technical 
occupations; Semi-routine 
occupations; Routine 
occupations; Unclassified 
Household type The composition of the Categorical: Couple with no Household 
household dependents; Retired couple questionnaire 
with no dependents; Couple 
with dependents; Lone parent 
with dependents; Other multi- 
person household; Single non- 
retired; Single retired 
Tenure Type of tenure Categorical: Outright owner; Household 
mortgage; Part rent/part questionnaire 
mortgage: Rent private 
landlord; rent RSL; No rent 
Number of residents in Number of people living Scale: integer Household 
dwelling in the dwelling questionnaire 
Length of residency How long the respondent Dichotomous: less than 2 Household 
has lived in this dwelling years/ 2years or more questionnaire 
Table 5.11: Intervening variables 
5.5 Case selection process 
Choosing cases involved a rigorous process of identifying housing developments with 
particular physical features that are deemed to be sustainable. The criteria for sustainable 
physical features were determined by the literature review of sustainable design and the 
requirements of the `Sustainable Lifestyles' project. The objective of the `Sustainable 
Lifestyles' project was to assess whether the physical features of a sustainable 
development support sustainable behaviour (Williams and Dair, 2007). The criteria for 
both projects were very similar, that is the developments had to have physical features that 
reflected one or more of the sustainable design principles outlined in Chapter Four. The 
developments were also required to be of a certain age; between one and five years old. 
This age bracket was chosen because developments under five years old were subject to 
changes in planning policy that advocate sustainability whereas those over five years old 
were not. The minimum age of one year was chosen because residents were likely to be 
more settled into their daily routines. 
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A list of 50 developments was compiled as a result of an extensive desktop study to 
identify developments with physical features thought to be sustainable. The selected 
developments were all located in England and Wales. Developments from Scotland were 
excluded from the selection process because planning policy there is different to England 
and Wales. The constraints of time and cost were also taken into consideration. There is no 
central database recording sustainable development (Williams and Lindsay, 2007), 
therefore various databases were consulted, as well as promotional material and Corporate 
Sustainability Reports from housing developers. From the list of 50 developments a 
shortlist of 13 developments was selected based on the physical features present in the 
development. To ensure a statistically significant proportion of the sample included each of 
the sustainability features, each one had to be present in a minimum of four developments. 
This was important because the relationship between each physical feature and behaviour 
was tested across all the cases. The cases were not looked at independently of one another 
as discussed in Section 5.2. 
The boundaries of the cases were defined according to the age of the development and also 
whether there were any features that delineated the development, for example a main road. 
In some larger developments parts of the site were incomplete, under one year old, or over 
five years old. These areas were excluded from the case because they did not fit the criteria 
outlined above. In other large developments features such as roads were used to delineate 
the case area because this was seen as an objective method for delineating neighbourhoods 
(Jenks and Dempsey, 2007). Buffer zones of 500m from the case boundaries were adopted 
for collecting the data on mixed use development. This was to ensure that data was 
collected on any uses residents on the edge of the case area might use because of their 
proximity (see Appendix C for maps outlining the boundaries of the cases and the buffer 
zones). 
5.5.1 Overview of the cases 
The thirteen developments chosen as the cases are located in England and Wales (see 
Figure 5.1). The names of the developments are: 
" Grange Farm, Milton Keynes 
" Amersham Road, Reading 
" The Waterways, Oxford 
" Alpine Close, Maidenhead 
94 
Methodology 
" The Courtyards, near Horsham 
" Great Notley Garden Village, Braintree 
" Greenwich Millennium Village, London 
" Ingress Park, Greenhithe 
" Lansdowne Gardens, Cardiff 
" Newcastle Great Park, Newcastle-upon-Tyne 
" Westoe Crown Village, South Shields 
" The Staiths South Bank, Gateshead 
" Cooper Road, Rye 
Key 
1. Newcastle Great Park 
2. The Staiths South Bank 
3. Westoe Crown Village 
4. Grange Farm 
5. The Waterways 
6. Amersham Road 
7. Alpine Close 
8. Great Notley Garden Village 
9. Greenwich Millennium Village 
10. Ingress Park 
11. Cooper Road 
12. The Courtyards 
13. Lansdowne Gardens 
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Figure 5.1: Map showing the locations of the 13 developments 
The data in Table 5.1 provides an overview of some of the characteristics of the 
developments used as cases in the research. The cases range in size from 27 units to 303 
units. In some of the cases there is a tenure mix including both private and RSL tenants as 
well as owner-occupiers. Five of the cases are made up entirely of private owners and 
renters, and in one case (Cooper Road) the residents all rent from the registered social 
landlord (RSL). The cases are located in both greenfield and brownfield sites, some in rural 
locations and others in urban centres, or edges. A variety of uses were recorded for each 
development and its buffer zone, including newsagents, schools and pubs. There is a 
variety of dwelling mixes across the cases; some developments (for example The 
Courtyards) have the four dwelling types whereas some developments only have two 
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dwelling types (there are only flats and terraced housing in Westoe Crown Village). 
Terraced housing features in all the developments. The cases represent the type of 
development commonly being built across England and Wales in the last eight years. 
Name of 'Sustainable' development 
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General rofilc data 
No of units 39 172 291 27 104 265 303 216 215 175 122 159 68 
Dwellings per hectare 26.0 27.1 42.0 42.0 32.5 28.0 153.0 32.0 38.7 29.1 87.1 55.0 29.9 (net) 
Greenfield/brownfield GBBBGGBBBGBBG 
Rural/edge/centre ECECRRCECECC E/R 
Total no of uses' 152223522223I 
Uses 
No. parks/play areas 45440I4414642 
No. cafes, pubs, etc 02220I546I9I4 
No of schools 1166032243K22 
No of local shops 01110I223222I 
Tenure 
% private homes 100 36 87 87 85 89 85 100 75 100 100 100 0 
% RSL homes3 0 64 13 13 15 11 15 0 25 000 100 
Dwelling mix 
Flats NYYYYYYYYNYYN 
Terraced housing YYYYYYYYYYYYY 
Semi-detached 
YYYNYYNYYYNYY housing 
Detached housing YYNNYYNYYYNNY 
Notes: 
I. This is simple a count of the number of different uses. Categories were: schools, health facilities, place 
of worship or community halls, local store (e. g. post office, newsagent or food store), shopping centre or 
high street, social space (e. g. public house, restaurant, cafe'), indoor leisure/sports facility, park and 
public open space. This count is for uses in the development (i. e. within the boundary of the 
development area) and nearby (within a 500m radius of the development boundary) 
2. This includes pre-school, primary and secondary in the development or within 500m of the boundary. 
3. RSL: Registered Social Landlord 
Table 5.12: An overview of some of the characteristics of the developments 
Figures 5.2 to 5.14 illustrate the thirteen developments. The design in some developments, 
such as Great Notley Garden Village (Figure 5.7), seeks to replicate the character of the 
buildings in the local area, whereas the energy efficient design of Alpine Close (Figure 5.5) 
96 
Methodology chapter FIVE 
is reflected in its appearance. Many of the developments consist of red brick housing with 
the occasional feature wall made from wood (for example The Courtyards, Figure 5.6). 
Greenwich Millennium Village (Figure 5.8) and The Staiths South Bank (Figure 5.13) are 
less traditional in their appearance despite the building materials being similar to those in 
the other developments. 
Figure 5.2 a&b: Images of Grange Farm development 
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Figure 5.3 a& h: Images ofAmersham Road development 
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Figure 5.4 a, b&c: Images of The Waterways development 
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Figure 5.5 a& h: Images of Alpine Close development 
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Figure 5.6 a, b&c: Images of'The Courlº"ards development 
Figure 5.7 a, b&c: Images of'Great Nutley Garden Village development 
Figure 5.8 a, Mc: Images of Greenwich Millennium Village development 
Figure 5.9 a, b&c: Images of Inj, 'rr. c. c I'ui"A development 
rlril)lri I I\ I 
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Figure 5.10 a, b& c: Images oj'Lansdo"'ne Gardens development 
Figure 5.11 a, b&c: Images of Newcastle Great Park development 
Figure 5.12 a, b&c: Images of lJ'estoe Crown I illaz e development 
Figure 
-5.13 a, h&c: Images of'The Stait/ts South Bank development 
Figure 5.14 a, b&c: Images of Cooper Road development 
i li; iiiri I I\ I 
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5.6 Data collection 
The information collected to measure the indicators is mostly primary data. Two methods 
were used to gather the information: a household questionnaire was used to collect 
information regarding individuals' behaviours and household profile data; and a site survey 
checklist was used to collect information on the physical features of the developments. 
5.6.1 Household questionnaire 
Collecting large amounts of data from many people on their behaviour is best achieved 
using a self-completion questionnaire (Bryman, 2004). Self-completion questionnaires tend 
to be cost- and time-effective in comparison to other data collection methods such as 
structured interviews (ibid. ). However, self-completion questionnaires do have limitations 
with regard to the information that is being collected because there is no interviewer to 
guide the respondent through the questions (although having an interviewer can be 
problematic and influence the respondents' answers). Questions in self-completion 
questionnaires tend to be closed rather than open-ended and the best questionnaires should 
be easy to follow and not too long to ensure complete responses. These requirements mean 
that the wording of questions has to be accurate to minimise the possibility of respondents 
misinterpreting the questions (Oppenheim, 1992). A pilot study was conducted in two 
stages; first the questionnaire was reviewed by a panel of experts and second it was tested 
in the field. The wording of questions was changed where necessary to ensure meanings 
were clear. 
The method of administration can vary; a common approach is to post the questionnaire 
with a stamped addressed envelope, however return rates can be low with this method 
(Bryman, 2004). An alternative approach is to deliver and collect the questionnaires by 
hand. The involvement of personnel can result in higher response rates (ibid. ) but can lead 
to higher costs. The approach taken in this research is a hybrid; the questionnaires were 
posted to the residents of the developments and collected by fieldworkers in an effort to 
maximise response rates. 
The household questionnaire was posted to 2005 residents in the thirteen developments 
(see Appendix A for a copy of the questionnaire). In the smaller developments the 
questionnaire was sent to all the residents and in the larger developments it was sent to a 
randomly selected sample (for example, every second or third address). The residents were 
given approximately one week to complete the questionnaire and then fieldworkers visited 
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the developments to collect the questionnaires. If no-one was at home, the fieldworker left 
a leaflet stating when they would next visit. Households were visited up to three times at 
various periods of the day over the course of three days. If there was no response on the 
third visit a questionnaire and stamped addressed envelope was left. Seventy-four per cent 
of the questionnaires were collected by the fieldworkers and the remaining 26% were 
returned by post. Overall the response rate was 33%, as shown in Table 5.12. The lowest 
response rate, of 25%, was in Greenwich Millennium Village. This development has been 
the focus of previous research and the residents may have been suffering from survey 
fatigue. There are also a high number of flats and these proved to be difficult to access at 
times in this development, and in others such as Westoe Crown Village and The Staiths 
South Bank. The highest response rate of 60% was in Grange Fann. Out of the 
developments where the household questionnaire was posted The Waterways had the 
highest return rate of 42%, possibly as a result of the socio-economic profile of this area. 
The overall total number of questionnaires returned was 659 and this was a sufficient 
number of cases to analyse statistically. 
Name of development 
Grange Farm 
Amersham Road 
The Waterways 
Alpine Close 
The Courtyards 
Great Notley Garden Village 
Greenwich Millennium Village 
Ingress Park 
Lansdowne Gardens 
Newcastle Great Park 
Westoe Crown Village 
The Staiths South Bank 
Cooper Road 
Overall 
Total number of Number of Percentage 
questionnaires questionnaires returned (%) 
sent returned 
25 15 
82 42 
11 41 
35 33 
64 31 
77 25 
71 31 
190 59 31 
194 
27 
105 
204 
302 
229 
215 
175 
111 
158 
70 
2005 
78 
60 
36 
68 39 
30 27 
42 27 
27 
659 
39 
33 
Table 5.13: Household questionnaire response rates b)' development 
5.6.2 Site survey checklist 
The site survey checklist was a research instrument used to provide a framework for the 
collection of data on the physical features of the developments. The physical features were 
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measured in one or more of four ways which were either developed specifically for this 
research or adapted from previous research (for example, Rao et al., 2000; Burton et al., 
2005). For some features the quantity of the feature was measured, for example the area of 
the POS to the front of the dwelling, or the number of parks in the development. The 
second type of measurement was dichotomous and assessed whether or not a feature 
existed in the development or dwelling, for example communal cycle storage. The third 
type of indicator was descriptive, for example the predominant street pattern in the 
development. The fourth measurement was the quality of the feature. This measure was 
susceptible to the subjectivity of the fieldworker so two steps were taken to minimise 
subjectivity. The first step was the development of guidelines to ensure that each 
fieldworker was working to the same standards. The second step was that measures of 
quality were rated by two independent fieldworkers and then the results were tested for 
interrater reliability. Consequently all the measurements of quality were reliable. The 
indicators were measured at one of three levels; the individual dwelling, the street or the 
development. Some of the data were collected on site visits to each of the developments 
whilst other data were collected using Ordnance Survey Mastermap in the MapInfo 
software package. For some of the physical features it was necessary to collect the 
information from the local planning office. This enhanced the accuracy of the site survey 
checklist because it resulted in the information for some features being collected twice, 
once in situ and a second time in the planning office. The site survey checklist can be 
found in Appendix B. 
5.7 Data analysis 
The data from the site survey checklist and the household questionnaire were entered into 
an Access database and transferred to the Statistical Package for Social Sciences (SPSS) 
programme for analyses. The analyses investigated three of the research questions: 
" What is the impact of design elements on social interaction between neighbours in 
sustainable housing developments? 
" Do the design features of sustainable housing developments have an impact on 
privacy in the home and if so, what is the nature of the impact? 
" How does privacy in the home affect the relationship between design and social 
interactions between neighbours? 
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Preliminary analyses using descriptive statistics such as frequencies were carried out to 
provide information about each of the thirteen developments and the sample. Descriptive 
statistics may aid the interpretation of more complex analyses and are therefore an 
important first step in scrutinising the data. The second step was to answer the three 
questions above in terms of the strength and direction of associations between variables. 
This was achieved using multiple linear regression, binary logistic regression analyses, 
factorial ANOVA analyses and loglinear analyses. Binary logistic regression was used 
where the outcome variables were dichotomous and multiple linear regression was used for 
models where the outcome variables were ordinal or continuous. Factorial ANOVA 
analyses and loglinear analyses were used to test the third relationship where the 
interaction between two predictor variables may have a significant relationship with the 
outcome variable. Loglinear analyses were used where the variables were categorical and 
factorial ANOVA analyses were used for continuous or ordinal outcome variables. 
5.7.1 Regression analyses 
Multiple linear regression analyses are used to predict the value of an outcome (or 
dependent) variable based on the values of predictor (or independent) variables. The 
relationship between predictor and outcome variables is described using a linear model, 
that is the general trend is summarised using a straight line that best fits the data (Field, 
2005). Binary logistic regression is used where the outcome variable is dichotomous; the 
model predicts which value the outcome variable is most likely to be, based on the values 
of the predictor variables (ibid. ). When carrying out multiple linear regression there are 
some rules and assumptions that should be met to ensure that the analyses are rigorous and 
accurate: it is best if the predictor variables are not highly inter-correlated as this can lead 
to unreliable models; the general trend in the data should be a linear relationship between 
the predictor and output variables; a normal distribution of data for each variable is 
preferable to minimise the risk of distorting the Type I error rate; the relationship between 
predictor and outcome variables should be homoscedastic, that is the values of the 
predictor and outcome variables should vary consistently across the dataset; and the 
researcher needs to be wary of the influence of outliers as these can have a 
disproportionate impact on the model (De Vaus, 2002a; Field, 2005). The main concern 
with binary logistic regression is the issue of multicollinearity between predictor variables 
as this can lead to unstable and biased models (Field, 2005). 
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Multiple linear regression can be carried out manually or can be automated using the 
process of forwards, backwards or stepwise regression (Field, 2005). Research has shown 
that the three automated methods (forwards, backwards and stepwise) of regression can 
produce different models from the same data, especially when the predictor variables are 
highly correlated (Derksen and Keselman, 1992). There is also a danger that using one of 
these methods leads to an inappropriate belief in one model where other combinations of 
predictor variables might provide an equally powerful model, or a better one (Whittingham 
et al., 2006). Field (2005) emphasises the importance of basing the choice of predictor 
variables on theory and previous research rather than relying on the mathematical rationale 
used by SPSS when calculating regression models. To overcome the shortcomings in the 
methods of regression analyses the choice of predictor variables was based on previous 
research and theory. Also, both backwards and forwards regression methods were used and 
the results were compared to ensure that the best model for the data was chosen. 
5.7.2 Factorial ANOVA analysis 
Factorial ANOVA analysis is used to compare the variance in an outcome variable caused 
by more than one predictor variable, with the variance caused by unmeasured factors 
(Field, 2005). Analysing the data using factorial ANOVA enables the effect of an 
interaction between the predictor variables to be tested. In the case of this research the 
effect of the interaction between the physical features and privacy in the home on social 
interactions between neighbours was tested. As with multiple regression there are 
assumptions regarding the data that should be met to ensure the validity of the analysis. 
The analysis works best if the data is normally distributed, the variances between groups 
are evenly spaced, the predictor variables are independent of one another, and the outcome 
variable is continuous (ibid. ). However, ANOVA can still be accurate even if an 
assumption is violated, particularly the homogeneity of the data and the outcome variable 
not being continuous. If the group sizes across the predictor variables are equal then the 
ANOVA analysis maintains its robustness. As this was the case in this research it was 
possible to use ANOVA analyses. 
The impact on the outcome variable of the interaction between two predictor variables can 
be more significant, and have a greater effect, than either of the predictor variables taken 
independently (Field, 2005). The effect size is an important part of data analysis that is 
often overlooked because null hypothesis testing using significance values is regarded as 
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adequate evidence of a relationship (Cohen, 1990; Field, 2005). The effect size is `an 
objective and standardised measure of the magnitude of an observed effect. ' (Field, 2005, 
p. 730). It is common for an effect to be significant, particularly when a large sample has 
been used, even when the effect is so small as to be unimportant (ibid. ). Rejecting null 
hypotheses in these conditions is common but may not be statistically rigorous (Cohen, 
1992). The calculation of the effect size takes into account the sample size and the 
probability of a Type I error and is therefore a robust and meaningful estimation of the 
impact of a variable (ibid. ). Reporting the effect size for an interaction is particularly useful 
because it is possible to compare the size of the effect of the interaction with the size of the 
effects of the separate predictor variables. The interpretation of these results contributes to 
a greater understanding of the relationships being tested; in this case those between 
physical features and privacy in the home, and social interaction between neighbours. 
5.7.3 Loglinear analyses 
Loglinear analysis was used in this research to test for interaction effects between 
categorical predictor variables measuring physical features and privacy in the home. 
Loglinear analysis is used to test whether there is a relationship between three or more 
categorical predictor variables, and is an extension of the chi-square test of independence. 
The analysis is similar to a factorial ANOVA but log transformed values are used. 
Loglinear analysis works in a hierarchical fashion to `try to fit a simpler model to the data 
without any substantial loss of predictive power' (Field, 2005, p703). The most complex 
model is fitted to the data first and then the most complex interaction is removed and this 
process is continued until the simplest but most powerful model is found. The assumptions 
for loglinear analysis are similar to the chi-square test; the cells of the table should be 
independent of one another and the frequencies need to be large enough for the analysis to 
be reliable (Field, 2005). If either of these assumptions are violated then the test power of 
the analysis is substantially reduced. 
5.8 Conclusion 
The methodology for the collection and analyses of data relating to the research aims has 
been expounded in this chapter. The rationale for the selection of cases was explained and 
the development of indicators was discussed. The data were collected using two methods: 
data regarding the characteristics and behaviours of the residents of sustainable housing 
developments were gathered using a household questionnaire; and information pertaining 
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to the physical features of sustainable housing developments was collected using a site 
survey checklist. The relationships between the physical features of the sustainable housing 
developments, privacy in the home and social interactions between neighbours were 
analysed using multiple regression, binary logistic regression and factorial ANOVA. The 
results of the analyses must be treated with caution and it may be inappropriate to 
generalise beyond the developments studied. However, the results will help to further 
understand the impact of the design of sustainable housing developments on privacy in the 
home, and social interactions between neighbours and therefore contribute new knowledge. 
The following chapter provides information relating to the characteristics of the sample 
and the case studies. The descriptive statistics enables the reader to familiarise themselves 
with the sample in order to enhance the understanding of the regression analyses. 
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Chapter Six: A description of the sample and the cases 
6.1 Introduction 
This chapter provides some background information and general characteristics of the 
sample and the cases. The information regarding the sample is taken from the household 
questionnaire which was distributed to residents in the thirteen housing developments. 
Data for each development from the site survey checklist is presented according to the 
eight principles of sustainable design defined in Chapter Four. Most of the data is arranged 
so that there is an overall figure as well as figures for each development to provide an 
overview of the different characteristics of each of the developments. However 
comparisons are not made between developments in later analyses because the dataset as a 
whole was analysed rather than employing a comparative analysis. The data presented in 
this chapter are descriptive and as such provide background information that may help with 
the interpretation of the results of the regression analyses in the following chapters. 
A detailed explanation of the methodology for choosing the cases was given in Chapter 
Five (Section 5.4). As was explained, this research is linked to the CityForm Plus project 
`Sustainable Lifestyles' and therefore the criteria for choosing cases were related to 
physical features of the built environment that may engender sustainable behaviours, 
including social interactions. Thirteen cases were chosen in order that all the physical 
features of interest were represented and could be analysed for their impact on 
respondents' behaviours. The developments are located in England and Wales; Scottish 
developments were considered however they were rejected due to variations in planning 
laws and building regulations, prohibitive costs and limited time. Depending on the size of 
the development, either all residents were sent a household questionnaire, or a group was 
randomly selected for inclusion in the sample. 
6.2 Features of the design principles 
The tables in this section contain data pertaining to the eight design principles of 
sustainable housing developments. The data are broken down into the indicators used to 
measure the impact of the design principles on various physical features. 
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6.2.1 Higher densities 
The potential impact of higher densities on the physical features of the development was 
measured in several ways and relates to distances between dwellings and areas of private 
outdoor spaces. Density was also measured using an overall measure; net dwelling density 
which is the number of dwellings per hectare (dph) of residential land (see Section 5.3.1 in 
Chapter Five for a full discussion). The net dwelling density ranges from 26dph in Grange 
Farm to 153dph in the Greenwich Millennium Village as shown in Table 6.1. Overall there 
are four developments with a net dwelling density between 30dph and 50dph, the level of 
density specified in planning policy (DCLG, 2006). Five developments have been built to 
densities below 30dph and four developments have been built to higher densities. 
As well as the net dwelling density Table 6.1 shows the indicators for the area of private 
open space (POS) to the front and rear of a dwelling, the distances between dwellings and 
the setback distance between the dwelling and the street. The two developments where all 
dwellings have a POS to the front have net dwelling densities under 30dph. Of the two 
developments, Cooper Road also has the highest mean area (89.6 m2) of POS to the front. 
The lowest mean for a front POS occurs in The Waterways which has a net dwelling 
density of 42dph. However, the highest area for a rear POS also occurs in The Waterways 
development suggesting that higher dwelling densities do not necessarily compromise the 
ability to provide large areas of private open space. Average areas for a rear POS are 
highest in the low-density development of Cooper Road, whereas the lowest is in 
Greenwich Millennium Village, the development with the highest net dwelling density. 
All the developments have some dwellings attached to other dwellings in the form of flats, 
terraces, semi-detached or linked-detached housing types. This is shown numerically by 
the minimum distance from a dwelling to the dwelling to the left or the right being Om for 
all developments. The lowest maximum and mean distances between dwellings left and 
right occur in Greenwich Millennium Village and Westoe Crown Village; the two 
developments with the highest net dwelling densities of I53dph and 87dph respectively. 
The low-density development of Grange Farm has the highest average distances between 
dwellings to the left and right. The highest average distance between a dwelling and the 
dwelling to the rear occurs in Greenwich Millennium Village: this is likely to be a result of 
the communal gardens around which the properties are situated. Some of the minimum 
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distances between dwellings at the rear are very low, for example 2.2m in Ingress Park, 
where dwellings are adjacent to narrow walkways. Low minimum distances between 
dwellings and the dwellings to the front occur in Ingress Park and The Courtyards 
developments. Again, the design of the layout means that some dwellings are adjacent to 
narrow walkways. The setback distance between the front of dwellings and the street vary 
considerably across the developments. The minimum distance is Om, that is front doors 
open directly on to the pavement or street, and the maximum distance is 42.6m, which 
occurs in The Waterways development. This is probably because some houses in The 
Waterways are accessed from semi-private communal roads rather than public roads. The 
data discussed here suggest that at this stage it is possible to surmise that there may be 
some correlation between higher densities and reduced amounts of space between 
dwellings. 
Data were collected on some internal measures of dwellings that may be affected by higher 
net density values. The data were not available for all cases due to files either being in 
storage or destroyed by the housing developers. However, data were collected for seven of 
the thirteen developments representing 216 respondents (see Table 6.2). The data show that 
there is a wide range in the internal areas of the dwellings in the sample; the minimum total 
internal area is 33.3m2 and the maximum is 188.3m2. However, the range is not so wide for 
the area per bedspace measurement; the minimum is 7m2 and the maximum is 13m2. The 
mean measurements for Grange Farm tend to be the highest across the developments and 
may be related to the high number of detached dwellings in the Grange Farm development. 
Many of the dwellings in The Waterways are terraced (see Table 6.3 in Section 6.2.2 
below) but despite this the mean internal areas are above the average for the sample, 
although the mean area per bedspace measurement is just under the average. The figures 
suggest that in some developments there is a bigger variety in dwelling sizes than in other 
developments. For example in Newcastle Great Park the number of bedspaces per dwelling 
ranges from four to ten but in Westoe Crown Village the range is three to six. There does 
not seem to be a correlation between the net dwelling density of a development and the 
internal measurements of the dwellings. However, this can only be confirmed with further 
statistical analyses testing the relationships between variables. 
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Area of living space (incl. dining) m2 
Min 12.9 18.7 - 15.4 
Max 68.1 68.1 - 52.1 
23.2 
56.7 
Mean 29.7 34.6 - 32.0 -- 34.2 
Area of kitchen space m2 
Min 4.5 6.6 - 7.0 --5.1 
Max 64.2 17.6 - 64.2 -- 27.0 
Mean 12.9 13.2 - 20.8 -- 13.6 
Area of bedroom space m2 
Min 10.7 46.5 - 19.9 -- 36.4 Max 103.6 103.6 - 49.4 -- 58.2 
Mean 36.6 62.2 - 37.7 -- 44.5 
Total indoor area m2 
Min 33.3 79.5 - 43.2 -- 67.7 
Max 188.3 188.3 - 123.2 -- 138.2 
Mean 78.6 110.0 - 88.9 -- 92.3 
Number of bedspaces 
Min 25 
Max 11 11 
Mean 6 7.6 
Area per bedspace m2 
Min 7.0 
Max 23.7 
44 
8 10 
77 
2-432 
8- 10 67 
6-6.6 3.8 4.8 
12.1 - 7.0 -- 10.7 - 10.7 - 11.0 10.1 10.8 - 
17.1 - 17.9 -- 18.3 - 23.7 - 20.1 14.5 16.7 - Mean 13.0 14.5 - 12.7 -- 13.5 13.8 - 12.8 11.8 13.1 - 
N=11, N=35,3N=15,4N=37,5N=68,6N=27, N 13(br kitchen area N=8) 
Table 6.2: Indicators of internal measurements of higher densities bj' development 
6.2.2 Mix of dwelling types and sizes 
A mix of dwelling types and sizes (alongside mixed tenure) is advocated in policy as a 
means to encourage mixed communities within a development (DCLG, 2006). Four of the 
developments include houses that are detached, semi-detached or terraced, and flats: 
Amersham Road, Great Notley, Ingress Park and Lansdowne Gardens (Table 6.3). 
Amersham Road, Great Notley and Lansdowne Gardens also have a mixture of social and 
private housing (see Table 6.16 in Section 6.3.6 below). These developments tend to have 
dwelling densities at the lower end of the range whereas the developments with just 
terraced housing and flats have dwelling densities at the upper end of the scale. Grange 
Farm, Newcastle Great Park and Cooper Road do not have flats and all have net dwelling 
densities under 30dph. 
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16.6 - 12.9 14.2 15.9 
56.8 - 55.3 28.4 38.9 
31.9 - 30.7 17.3 27.6 
5.4 - 7.8 5.5 4.5 
16.5 - 20.9 13.2 13.6 
10.0 - 12.7 7.6 9.6 
12.0 - 26.6 16.2 10.7 
50.8 - 69.2 34.9 45.5 
34.7 - 39.9 19.1 28.1 
43.8 - 59.8 39.6 33.3 
108.2 - 140.9 71.2 93.4 
76.6 - 83.4 44.0 61.6 
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---__ _-__ Detached 13 40 7008 23 04 33 43 000 
Detached-linked 460000 18 0 13 06000 
Semi-detached 16 27 32 16 0080 23 8 24 05 100 
Terraced 45 27 57 50 36 89 49 22 57 47 27 50 55 0 
Flat 22 04 34 64 32 78 3 12 0 50 40 0 
Table 6.3: Indicators of dwelling type by development 
The most common dwelling type is the terraced house; forty five percent of the dwellings 
across all the developments are terraced. The only development without terraced housing is 
Cooper Road. Cooper Road is unusual for this sample in that all the dwellings are semi- 
detached. There are at least two types of dwelling in the other developments. Overall, flats 
make up a higher proportion of the dwelling types than the individual proportions of 
detached, detached-linked and semi-detached dwellings. There may be a significant 
relationship between net dwelling density and dwelling type and this will be investigated 
further in the analyses chapters. 
6.2.3 Mixed use 
Developments containing a variety of uses other than dwellings are claimed to aid social 
interaction between residents (Burton, 2000b; Kim, 2007; Leslie and Cerin, 2008). Table 
6.4 shows the different uses that are in a development and the nearby area (the nearby area 
is defined as the area within 500m of the boundary of the development, see Section 5.3.3, 
Chapter Five). The Courtyards development is the only development that is purely 
housing; it is in a rural location but with access to a regular train service to Horsham less 
than five miles away. Four of the developments have nine different uses in or nearby them. 
The developments (The Waterways, Ingress Park, Westoe Crown Village and The Staiths 
South Bank) are medium to high-density and are situated in the centre or edge of urban 
areas (see Table 6.5 below). The locations of these four developments mean that they are 
close to existing facilities and amenities which have been supplemented with some new 
ones within the developments. Grange Farm, Alpine Close and Great Notley have five or 
less uses nearby or within the development. Grange Farm is on the edge of Milton Keynes 
and Great Notley is in a rural location close to Braintree in Essex, therefore it is perhaps 
not surprising that there are a low number of uses in these developments. However, it is 
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öa 
surprising that there are so few uses in or nearby to the Alpine Close development; this is 
in an urban location close to the centre of Maidenhead. 
Type of 
Use 
Pre-school 
Primary school 
Secondary school 
Health facilities 
Community hall 
or place of Worship 
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000 
811 1000I22 
5000132 
Pub/cafe/restaurant 022 13 01546 
Local store 011 
High St/Shopping centre 000 
33 
I9 
20 
14 
1012232221 
0000000000 
Play areas 332200110 
Parks 122201331 
Indoor leisure facility 001000010 
Total number of different uses 369505R9R 
Table 6.4: Different uses within each development and the nearby area 
II11 
35Z1 
0110 
7997 
The most common feature to be found in or nearby each of the developments is a park; 
however, there are fewer play areas in the same vicinity. This is somewhat unexpected 
given that government policy is to provide play areas within very close walking distance in 
residential areas (Barton et al., 2003). Despite the central locations of many of' the 
developments none of them are very near to a high street or shopping centre, nevertheless 
almost all the developments have a local store within them or nearby. All the developments 
except Grange Farm and The Courtyards have a pre-school facility in close proximity. 
These two developments as well as Amersham Road and Alpine Close do not have primary 
schools in or nearby the area. However there is a secondary school near the Alpine Close 
development, likewise with the Lansdowne Gardens development. 
6.2.4 Urban location 
The developments are located on either brownfield or greenficld sites in central urban, 
urban-edge or rural areas. Table 6.5 shows that five of the developments are on greenfield 
sites located in rural or urban-edge areas; the remaining eight developments are on 
brownfield sites located in central or edge areas. The predominant land use to the front of 
dwellings across all the developments is public open space, followed by communal space, 
and then public open green space. The picture is more varied in relation to the land use to 
the rear of dwellings. The most common features are gardens and communal spaces 
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however in developments such as Great Notley some dwellings face on to buildings at the 
rear, most likely garages. The land use to the rear of all the dwellings in Alpine Close is 
industrial, whereas in Grange Farm, Lansdowne Gardens and Cooper Road some of the 
dwellings look out on to schools and their playing fields. In two of the rural developments 
(The Courtyards and Great Notley) and one urban-edge development (The Waterways), 
some dwellings look out on to fields at the rear. 
Urban 
location 
Land use to front (%) 
buildings 0 
Gardens 0 
Communal space 53 
Public open space 40 
Public open green space 7 
Fields 0 
Industrial/commercial 0 
Schools & grounds 0 
N 
C 
u 1. 
ý 
400801100000 
600000004000 
15 69 0 11 80 lI 15 7000 
75 29 100 72 65 52 56 82 79 87 100 100 
0209 23 43 31 49 13 00 
000000000000 
000000000000 
000054000000 
Land use to rear (%) 
buildings 0500 14 24 6 17 99020 
Gardens 67 91 22 0 69 57 0 21 53 43 70 63 
Communal space 70 20 06 11 94 33 9 22 87 60 0 
Public open space 70 16 0000 21 9 15 000 
Public open green space 04 24 00207 16 96 38 0 
Fields 0090 11 70000000 
Industrial/commercial 009 100 000003000 
Schools & grounds 20 00000 1) 04000 
37 
Urban brownfield location 
Brown field/greenfield GBBBGG 13 13 13 G 
Urban(C) /urban edge (E) /rural E 
(K) C F. CRR 
by development Table 6.5: Indicators of Urban Location 
CE C E 
BB (i 
CC FIR 
6.2.5 Walkable urban environment 
Walkable urban environments may aid social interaction between residents and neighbours 
because people will walk through their development rather than go by car (Duany et u!., 
2001). Some street patterns, for example regular or distorted grids, are thought to be more 
walkable than other street patterns, such as culs-de-sac. The most common street pattern 
across the thirteen developments is a cul-de-sac pattern; six of the developments are 
arranged in this pattern type (Table 6.6). Figure 6.1 shows the layouts of each of the 
thirteen developments. The four developments with distorted grid patterns are built to 
higher net dwelling densities than the other developments (Alpine ('lose is the exception; it 
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is high-density in a single cul-de-sac). Despite many of the developments having a cul-de- 
sac pattern 35% of the dwellings in the sample are situated on through-roads. Fifty six 
percent of the dwellings in Greenwich Millennium Village are on through-roads and the 
remaining forty four percent are on roads that are not passable by cars but can be walked 
along; it could be argued that all the dwellings in Greenwich Millennium Village are on 
through-roads in terms of walkability. The majority of dwellings in Westoe Crown Village 
are not on through-roads (for vehicles or pedestrians) but this is because the development 
is incomplete. Once finished, many of the roads will have become through-roads for both 
vehicles and pedestrians. Of those who live on culs-de-sac most residences are situated at 
the end or in the middle of the cul-de-sac rather than at its entrance. 
The public rooms, or living area, in over half of the dwellings in Alpine Close, The 
Courtyards, Great Notley and Ingress Park face the street, with or without a narrow strip of 
private space between the front of the dwelling and the street. Despite this these 
developments are graded as `B' in terms of active frontage (see note 1 in Table 6.6). 
Another seeming anomaly is that 62% of the dwellings in The Staiths South Bank have 
public rooms that face a rear POS but there is still a very high level of active frontage in 
the development. Many of the houses are designed to have open-plan ground floors and as 
a result the kitchen area faces the street and the public room, or living area, faces the rear 
POS. The levels of active frontage across the developments is very high, however there is 
variation within each development. Some streets in some of the developments are not rated 
so highly due to expanses of blank walls next to the street but this normally brings a rating 
for a street down to a minimum of a grade ̀ C'. 
Table 6.7 contains the minimum, maximum and mean values for local and global 
integration measures for each of the developments (see Section 5.3 in Chapter Five for an 
explanation of Space Syntax theory and measures). The measures give an indication of 
how accessible a street is in relation to the surrounding streets. The developments that are 
laid out in distorted grid or curvilinear patterns tend to have higher mean values of local 
integration, reinforcing the idea that these street patterns are better connected than other 
patterns, such as culs-de-sac. The local integration values for the developments with culs- 
de-sac are generally lower than the values for the other developments. The majority of the 
developments have a considerable range between the minimum and maximum values. This 
can be interpreted as dwellings being situated in easily accessible to less accessible 
locations within each of the developments. 
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Predominant street Pattern 
Regular Grid - 
Distorted grid - 
Curvilinear - 
Culs-de-sac - 
Radial - 
Ribbon - 
V/ 
VI 
( 7i, i/' f, v . 
1; ý 
 
I/ 
- No discernible pattern 
Type of street dwelling is on (%) 
Through road 35 47 39 35 0 25 45 56 39 63 47 23 31 50 
Entrance to cul-de-sac 60 21 608304490 10 0 
End of cul-de-sac 14 40 14 14 36 22 13 0 12 19 21 02 42 
Mid cul-de-sac 16 13 25 18 64 14 19 0 26 15 90 24 8 
No through road 29 00 27 0 31 19 44 19 0 15 77 33 0 
Type of space public room faces 
Rear POS 8 40 2 15 08 10 00000 62 0 
Front POS 90 78 4 18 339200000 
Front strip & street 14 13 200 58 45 12 48 02000 
Street 11 025 82 11 8 22 31 00 43 00 
Communal space 70 16 34 0800 11 00700 
Strip & comm. space 0.5 0000030000000 
Park 300 11 0070700000 
Rear & Front POS 15 47 0 31 0 11 24 22 49 000 33 
Don't know 32 000000 56 0 51 98 50 38 67 
Levels of active frontage 
GradesAtoE' -BAABBBABBBAAA 
(A highest) 
_ 'Levels of active frontage are graded thus: A: >25 doors & windows every 100m, B: > 15 
doors & windows 
every 100m, C: >6 doors & windows every 100m, D: >3 doors & windows every I00m, 
F: <2 doors & 
windows every 100m 
Table 6.6: Indicators of a walkable urban environment by development 
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Alpine Close 
Westoe Crown Village 
Ingress Park 
Cooper Road 
The Sluilhs South Bunk 
Grange Farm 
t 
11 
The Courti"urds 
Newcastle Great Park 
Greenwich Millennium Village 
. 1'n ý 
'1i,; i / 
Amershum Road 
Ac li'ulrrx'at's 
Lun. 0nrne Gardens 
Great Ne, tlr)- Garden Village 
© Crown Copyright/database right 2007. An Ordnance Survey/EDINA supplied service. 
Figure 6.1: Plans showing the street patterns and luti'outs of the 13 developments 
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The global integration measure gives an indication of how well-connected a street is across 
a whole system, such as a city. Greenwich Millennium Village is well-integrated at the 
local level because of its distorted grid pattern and connections to the immediate 
surroundings. However, the global integration levels are relatively low because of the 
development's location on the Greenwich Peninsula in south-east London; being 
surrounded by the river on three sides reduces the number of connections with the rest of 
London. In contrast, Westoe Crown Village and The Waterways are both located next to 
major arterial roads close to the centres of South Shields and Oxford, respectively. As a 
result, the maximum global integration values for these two developments are very high; 
the access roads to the developments are linked to well-integrated roads within the whole 
city. 
Local Integration Global Integration 
Name of Development Min 
Grange Farm 0.211 
Amersham Road 0.211 
The Waterways 1.019 
Alpine Close 1.000 
The Courtyards 0.500 
Great Notley 0.211 
G MV 
Ingress Park 
Lansdowne Gardens 
Newcastle Great Pk 
Westoe Crown Village 
The Staiths South Bank 
Cooper Road 
Overall 
Max Mean Min Max Mean 
2.615 1.502 0.415 0.524 0.454 
2.305 1.321 0.367 0.473 0,406 
2.927 2.418 0.666 0.906 0.746 
1.056 1.036 0.418 0.458 0.443 
3.476 1.591 0.281 0.345 0.303 
3.213 1.995 0.304 0.429 0.363 
3.454 2.916 0.351 0.365 0.360 
4.071 2.174 0.513 0.889 0.660 
2.750 1.604 0.371 0.562 0.439 
3.881 2.464 0.538 0.749 0.646 
5.255 2.733 0.570 0.807 0.673 
3.804 1.784 0.618 0.753 0.668 
2.099 1.526 0.263 0.291 0.280 
1.659 
0.21 1 
0.211 
1.149 
1.698 
0.500 
0.566 
0.211 5.255 2.074 0.263 0.889 0.516 
Table 6.7: Local and global integration measures for each deivelopment 
6.2.6 Provision of adequate recreational and communal space 
The provision of adequate recreational and communal space is a key feature of sustainable 
development policy (DETR, 2000d; DCLG, 2006) and may aid social interactions between 
neighbours (Hammitt, 2000). The data presented in this section relates to the provision of 
private outdoor spaces and communal spaces, as well as an inventory of the type of 
landscaping provided in the communal spaces. In almost half of the developments some 
dwellings have no private outdoor space (POS) or access to communal space. It is likely 
that the dwellings without access to a POS or communal space are flats. Some dwellings in 
all of the developments have a POS but no access to a communal space. In the case of 
Newcastle Great Park and Cooper Road there is no communal space within the 
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developments. In many of the developments residents have access to both a POS and 
communal space. 
Recreational 
& communal 
Space (%) 
No POS, no comm. 
No POS, yes comm. 
Yes POS, no comm. 
Yes POS, yes comm. 
Comm. - Hard surface 
Comm. - Grass 
Comm. - Seating 
Comm. - Play area 
Comm. -planting 
o8 12 
03 23 
40 75 5 
60 14 60 
( 1/ //'1 I Ir 
H 
10 
2 
CC .. .svý Cl) Oýw, CLQ ý 1ý.. hO 
V=Oa3Uý GG 
yOýýO Cr 
ML 
Veýd°.: v1 c.. 
QF C7 C7 ,, 
cc 
C7 °ö 
PU 
0010620 36 28 0 
55 02 77 0 12 0 17 00 
36 83 89 5 94 86 100 47 12 100 
9 17 8 18 0000 60 0 
60 14 78 - 17 3 94 - 12 -- 60 
32 - 17 3 77 - 12 - 10 19 
7 61 ---- 41 
17 - 55 ---- 38 
12 81 - 17 3 94 - 12 - 10 30 
Table 6.8: Indicators of recreational and communal space provision by development 
In the developments where residents do have access to communal space the type of 
landscaping varies. The majority of communal areas have hard surfaces and planting in 
them. Less common are grassed areas. Seating and play areas do not occur in all of the 
communal areas. The communal areas in Greenwich Millennium Village and The Staiths 
South Bank contain all five types of landscaping. 
6.2.7 Energy efficient design of buildings and the urban environment 
There are many ways to incorporate energy efficient design into buildings and the urban 
environment; the two being investigated in this research are bicycle and car storage 
facilities. The principal type of storage facility for bicycles available to residents across all 
the developments is in-curtilage (see Table 6.9), and in some cases this is the only type of 
storage available, for example in Grange Farm and Alpine Close. In some developments 
the option to store bicycles in communal areas is available, such as in The Staiths South 
Bank, and in the case of Greenwich Millennium Village this is the only option. Public 
storage areas for bicycles are less common and are only available in The Waterways and 
Great Notley developments. 
Car parking facilities are predominantly communal courtyards across most of the 
developments. In Alpine Close the car parking facilities for all the dwellings is on-street. In 
the higher density developments, such as Westoc Crown Village, the majority of car 
parking facilities are communal courtyards. In the developments with low dwelling 
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densities car parking tends to be in-curtilage. None of the developments have been 
designed without car parking facilities. 
H 
ý 
1 
d cc y ýý 
Energy 
Efficient 
qn 
Private Bike 
Storage 
None 
In-curtilage 
Public 
Communal 
_ ýý . f2 eu .. - .ýý., c -- ._v x°dieUR;: ci '° 
i: 
O C7 QFQF C7 C7 ý: .ä< 
1---- 25 
73 100 100 63 100 75 98 - 94 88 100 37 31 100 
5 37 --2- 
21 ------ 100 6 12 - 63 69 - 
Car parking 
On-street 5-4- 100 31 ----7- 10 - 
Communal 55 - 15 96 - 61 42 97 50 28 37 100 88 - 
courtyard 
In-curtilage 40 100 814-8 58 3 50 72 56 _2 100 
Table 6.9: Indicators of energy efficient design by development 
6.2.8 High quality design of boundaries 
The quality of the delineation between public and private space is high; eleven of the 
developments are rated as very good and the remaining two are rated good (Table 6.10). 
This is regardless of the type of delineation found in the developments. There are very few 
properties where a level change is used to indicate a boundary, whereas a surface change is 
the most common type of delineation, for example tannac on the walkway and redbrick in 
the private property. Hedges, fences or walls are used in all but one of the developments to 
signify a boundary but in seven of the developments there are situations where there is no 
delineation at all. In Greenwich Millennium Village and The Staiths the majority of ground 
floor dwellings open out on to pedestrianised areas and it was may be thought that there 
was no requirement for delineation in these situations. It is anticipated that the type of 
boundary may impact on levels of privacy in the home. 
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Quality of delineation 
l li, ipvý i ý; ý 
Very good 89  
Good 11  
Neither good or poor 
Poor 
Very poor 
Type of delineation (%) 
Surface change 48 
Hedge or fence 30 
80 64 98 - 80 47 22 34 62 44 3 45 - 
20 36 2 100 20 43 - 39 29 43 43 10 100 
Level change 1-----2-4--- 
No delineation 21 -----8 78 239 13 53 45 
Table 6.10: Indicators of high quality design of boundaries by development 
6.3 Characteristics of the sample 
This section presents some data collected from the Household Questionnaire representing 
various demographic and socio-economic features of the sample. 
6.3.1 Age 
Table 6.11 shows the breakdown of the respondents between three age groups. Overall 21 
percent of the sample were under 30, just over a third were between 31 and 40 years of age 
and the remaining 46% were over 40. This breakdown is similar to that recorded in the 
2001 Census {ONS, 2010 #1415} where 22% of the population is under 30,28% are 
between 30 and 44 years old and 50% are 45 and over. The majority of the developments 
followed the same pattern, that is the lowest number of respondents are under 30, followed 
by those between 31 and 40, followed by those who are over 40. However, in some cases 
this pattern is reversed. Both the Greenwich Millennium Village and The Staiths South 
Bank show a reversal of the pattern with nearly half of the respondents in both 
developments being under 30, around a third are between 31 and 40 and a fifth are over 40. 
Both these developments have a high proportion of high rise flats which may be more 
suited to single member households or couples. Cooper Road is different to the other 
developments in that the spread of respondents is heavily skewed towards those who are 
over 40 with 96% of the respondents being in this category. The remaining 4% are in the 
under 30 category. This may be a result of Cooper Road being a more established 
development than the others. 
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Under 30 21 46 30 11 30 5 13 43 10 21 13 13 48 4 
31-40 33 27 45 38 30 31 32 35 38 24 40 30 31 0 
Over 40 46 27 25 51 40 64 55 22 52 55 47 57 21 96 
Note: figures for England in 2001 Census are, under 30,22%, 31-44,28°'x; 45 and over, 50% (ONS, 2010) 
Table 6.11: Age of the respondents by development and overall (%) 
6.3.2 Gender 
The overall proportion of male respondents is 37% while 63% are female, whereas 
nationally there is an equal proportion of males and females over the age of 16 (Table 
6.12). This ratio is approximately the same for all the cases except for The Staiths South 
Bank: in this case females account for 39% of respondents and men 61%. This may be 
because there are a high number of one and two bedroom flats in The Staiths South Bank 
development and a majority of them may be occupied by single males. 
Gender 
Male 
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50 37 27 25 35 36 36 31 44 
Female 50 63 73 75 65 64 64 69 56 
34 
66 
40 
60 
32 47 61 35 
68 53 39 65 
Note: National population taken from Focus on Gender (ONS, 20066) 
Table 6.12: Gender of the respondents by developnment and overall (%) 
6.3.3 Household type 
There is a range of household types across the whole sample, single retired people make up 
the lowest proportion of household types overall and couples with dependents account for 
the highest proportion overall. This is slightly different to the 2001 Census figures which 
show that single retired people account for approximately a sixth of all households and 
couples with dependents a fifth (see Table 6.13). Couples with dependents tend to make up 
a fifth to a half the sample population in the individual cases apart from in The Staiths 
South Bank and Cooper Road. This may be due to the lower number of' three or more 
bedroom properties in these two developments. Working childless couples are the second 
highest proportion overall and account for 25% of the sample. The lowest proportion is to 
be found in Cooper Road (7%), and the highest proportion in Greenwich Millennium 
,a 
L 
ý CE T 
O G' - - L. 
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Village (42%). The highest proportions of single occupancy dwellings are in Greenwich 
Millennium Village, Westoe Crown Village and The Staiths South Bank. These 
developments also have a high proportion of one and two bedroom properties which tend 
to be flats. There are relatively few multi-person households that are not made of parents 
and dependents. A total of 9% overall with the proportion ranging from just 3% in Great 
Notley Garden Village and Westoe Crown Village to 21 % in The Staiths South Bank. 
Household 
Type--- 
Non-retired couple, 
no dependents 
Retired couple, 
no dependents 
Couple, 
dependents 
Lone parent, 
dependents 
Multi-person 
One non-retired 
person 
One retired 
person 
0 
CC 
ßHH 
a. ea 
ß -- aýi 
ýýUöz 
zöQ Hý H 
24 25 33 13 17 18 28 14 42 32 29 21 27 40 7 
977569 19 14 I 
21 33 47 36 43 37 19 40 19 41 39 50 20 7 
744 10 0 27 
8 
680 35 793 13 8366008 
79 13 9699396 12 83 21 8 
19 13 02 18 18 8 13 21 10 67 33 31 4 
14 50030 14 3015470 38 
Note: National population taken from 2001 Census (ON S, 2010) 
Table 6.13: Household type by development and overall (%) 
6.3.4 Household size 
Table 6.14 shows that the households in the sample tend to consist of two people (39% of 
the overall sample), followed by three people (20%), then one person (I 8%) and four 
people (18%), and households of five or more people make up 5% of the sample. There is 
a fairly even spread across household sizes for both Newcastle Great Park and for 
Amersham Road whereas in the other developments the proportions are more skewed. For 
example, over 80% of the Cooper Road sample are in one or two person households and 
tend to be retirees (see previous section). A similar proportion of respondents in The 
Staiths South Bank belong to one and two people households but these people tend to be 
non-retirees. 
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1 28 18 04 21 30 22 14 21 Il 13 12 40 31 42 
2 36 39 40 36 28 10 53 32 54 41 30 35 37 55 46 
3 16 20 40 27 10 40 8 14 17 31 26 25 17 12 8 
4 13 18 20 15 33 10 17 33 3 11 28 24 304 
5 or more 750 18 9 10 075634320 
Note: National population taken from Survey of English Housing (DCLG, 2007) 
Table 6.14: Household size by development and overall (%) 
6.3.5 Number of bedrooms 
Overall, the dwellings in the sample tend to have two (30%), three (27%) or four (30%) 
bedrooms, whereas nationally (in 2001) new-build dwellings tended to have three or more 
bedrooms. One-bedroom dwellings account for 9% of dwellings overall and dwellings with 
five or more bedrooms account for 4% of the overall total, as shown in Table 6.15. 
However, there is variation between the developments; some have no one bedroom 
properties, for example Great Notley Garden Village, whereas others have no four 
bedroom properties, such as Westoe Crown Village. The one and two bedroom properties 
tend to be in the developments which are built to higher residential densities and the four 
and five or more bedroom properties are more likely to be in the developments built to 
lower residential densities. There are three bedroom properties in all the developments. 
The lowest proportion of three bedroom dwellings is in Alpine Close where they make up 
10% of the total dwelling numbers for the sample. At the other end of the spectrum they 
make up 51% of properties in Ingress Park. 
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119024 60 00 42 3703 
2 19 30 0 60 30 30 36 19 43 13 50 80 
3 40 27 40 29 17 10 42 25 12 51 23 39 17 
4 30 33 9 46 0 19 44 3 28 64 51 0 
5 or more 
40 4 27 0303 11 05I 10 0 
Note: Completed newbuild figure taken from UK in Figures (ONS, 2002) 
Table 6.15: Number of bedrooms per dwelling by development and overall (%) 
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6.3.6 Tenure 
There are some substantial variations between cases with regard to the type of tenure 
respondents have, as is shown in Table 6.16. Overall 48% of the sample have mortgages, 
however across the individual cases the percentage varies from 0% in Alpine Close and 
Cooper Road to 86% in Grange Farm. The residents of Alpine Close and Cooper Road are 
all tenants of Registered Social Landlords. Whereas in Grange Fami, Ingress Park, Westoe 
Crown Village and The Staiths South Bank all of the residents are either ownerbuyers or 
renting from private landlords. Overall, only 4% of the sample have a part rent/part 
mortgage tenure, however this increases to 32% of the sample in Amersham Road. 
Outright ownership accounts for 16% of tenures overall with 28% being the highest 
proportion of outright owners in The Courtyards. 
Tenure 
wäý+e': ýC 
ýý_ý LEtesL!. 
0 u 
Outright owner 29 16 72 22 0 28 27 5 
Mortgage 39 48 86 2 32 0 50 59 50 
Part rent/part 140 32 50305 
Mortgage 
25 
64 
0 
15 
56 
1 
Rent privately 12 14 70 36 083 26 11 8 
Rent RSL 19 16 0 62 5 100 5 11 13 0 15 
No payment -1020030105 Other -1000030000 
Note: National population taken from 2001 Census (ONS, 2010) 
Table 6.16: Tenure of the respondents by development and overall (`%) 
a C7 
z 
ix 
72 
0 
24 70 
59 60 0 
000 
9 14 33 0 
I00 96 
0004 
0300 
6.3.7 Socio-economic status 
Table 6.17 shows that overall, the socio-economic status of the respondents is biased 
towards the upper end of the scale compared to the 2001 Census. This may be a 
consequence of the type of housing developments being studied; they tend to be oriented 
towards the owner-occupier market. The socio-economic status of the sample varies across 
the cases. Many respondents can be classified as higher managerial and professional, lower 
managerial or in intermediate occupations. For example, 56% of respondents in Newcastle 
Great Park are classified as lower managerial and 42 of respondents in The Waterways 
are in the higher managerial or professional group. In some developments the socio- 
economic status of the sample tends to be from the other end of the classification system. 
Thirty six percent of respondents living in Alpine Close have semi-routine jobs and 22% of 
respondents from Cooper Road have routine jobs. The majority of respondents in Alpine 
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Close and Cooper Road rent their homes from Registered Social Landlords whereas 
respondents from The Waterways and Newcastle Great Park tend to be owner occupiers. 
There are very few respondents classified as being small employers or lower supervisory 
and technical; in four developments no one is from the latter group, and the highest 
percentage of respondents who are small employers is 11%. 
Socio-Economic 
status 
Higher managerial 
& professional 
Lower managerial 
Intermediate 
Occupations 
Small employers 
& own account 
Lower supervisory 
& technical 
cv _ýM. Li - ea r 
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0 C7 
QHQ 
[-_" Ch. 
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CIO 
L a C7 
z 
9 24 33 3 42 0 19 18 36 27 19 29 7 38 0 
19 38 40 27 33 18 50 38 36 45 33 56 40 45 15 
9 10 7 20 79 11 13 7 14 10 6 17 50 
757299 11 2761472 11 
7509200643 10 2 13 07 
Semi-routine 12 7 13 12 0 36 08 
Routine 93090035 
Unclassified 28 80 19 7 27 6 11 
Note: National population taken from 2001 Census (ONS, 2010) 
51 10 0 10 5 30 
015030 22 
53 10 335 15 
Table 6.17: Socio-economic status of the respondents by development and overall (%) 
6.3.8 Length of residence in the development 
The length of time a resident has lived in a development has been shown to impact on their 
perceptions of their surroundings (Coulthard el a1., 2002; Groves el a1., 2003). Two years 
was chosen to allow residents time to settle into the development but without 
compromising the premise that the developments were newly built. Overall the split 
between less than two years and two years or more is 40: 60 (see Table 6.18). However, 
this masks some large discrepancies between individual cases. For example, all the 
residents in Grange Farm have lived there for less than two years (the development was 
still being built during the fieldwork), whereas in Alpine Close and Cooper Road over 90'%, 
of residents had lived in those developments for over two years. Only in Westoe Crown 
Village is the sample split evenly between the two options. 
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Of time zO C7 QFQF C7 C7 ý .ýzi 
( /wph r. 1/ý 
Less than 2 yrs 18 40 100 15 53 9 56 30 65 18 27 34 50 81 7 
2 yrs or more 82 60 0 85 47 91 44 70 35 82 73 66 50 1993 
Note: National population taken from Family Resources Survey (ONS, 2006a) 
Table 6.18: Length of residence of the respondents by development and overall (%) 
6.4 Social interaction between neighbours in the sample 
Social interactions are fundamental to the development of relationships and the creation of 
social cohesion within housing developments and neighbourhoods (Goldschmidt, 1972). 
Table 6.19 contains the data relating to social interactions garnered from the household 
questionnaire. The table shows that in Greenwich Millennium Village and The Staiths 
South Bank over 40% of residents do not have a positive relationship with any neighbours. 
These two developments have high net dwelling densities and also a high proportion of 
flats compared to the other developments. Many of the residents have lived in the 
developments for less than two years. In contrast the residents of Westoe Crown Village, 
which also has a high proportion of flats and a high net dwelling density, are the most 
likely to have positive relationships with four neighbours. It is most common for residents 
to have positive relationships with two neighbours; possibly those who live either side. The 
two developments with the highest two mean numbers of positive relationships with 
neighbours are Great Notley and Cooper Road. Both of these developments are built at net 
dwelling densities of under 30dph and are in rural locations, but a high proportion of the 
respondents have been in residence for over two years. The vast majority of respondents 
claim to get on with their neighbours either fairly well or very well. In contrast very few 
(1% overall) respondents claim that they do not get on at all with their neighbours. 
Interestingly, the developments with respondents claiming they do not get on at all with 
neighbours are also some of the developments with the highest numbers of residents who 
have positive relationships with their neighbours. 
Alpine Close and Cooper Road are the only two developments where all respondents know 
at least a few people in the development. Residents have lived in both of the developments 
for over two years so may have had more time to get to know other residents. In 
comparison 40% of respondents from Grange Farm do not know people in their 
development. This is a new development and no one has lived in it for more than two 
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years; potentially the reason that no residents in Grange Farm know many other residents. 
The other development where no respondents know many people is Westoc Crown 
Village; a high-density development with a high proportion of flats and where 50% of 
respondents have lived there for under two years. Most of the respondents claim to know 
some or know a few people in their development. 
Social 
interactio 
II ý 
Number of neighbours have a positive relationship with 
0 21 33 18 17 9 14 6 
neighbours 
Ineighbour 28 40 
2 30 0 
neighbours 
C 
S 
ý U 
 6r ý +ýý+ y, C Cr h 2 00 ea vd u . °, .17. 
i 
45 18 18 19 14 44 4 
25 24 27 20 24 23 32 28 34 38 22 35 
45 37 36 37 38 21 32 22 25 17 29 31 
38 13 57 27 11 16 
neighbours 
4 13 13 7 15 0 17 16 
neighbours 
Mean 1.6 1.3 
number 63 
Get on with neighbours 
37 11 7358 
R 10 22 15 28 0 23 
1.5 1.7 1.8 1.9 2.1 1.0 1.5 1.9 1.6 1.9 0.9 2.1 
982715815352 
Do not get 104-32--5-4-- 
on at all 
Tend not 4 10 83 10 3723574-4 
to get on 
Fairly well 45 70 67 41 50 44 37 57 48 34 40 52 48 23 
Very well 49 20 20 56 40 50 55 41 49 57 53 41 52 73 
Know people in development 
Know 
14 - 14 10 18 34 14 86 12 6- 19 77 many --------- 
Know 
some 
25 7 33 28 36 31 40 17 24 32 16 28 10 15 
Know a 48 53 45 54 46 26 44 46 51 49 65 59 45 8 few 
Do not 
know 13 40 77092 30 19 7 13 14 26 0 
people 
Table 6.19: Indicators of social interaction by development 
6.5 Levels of privacy in the home for the sample 
Sufficient privacy in the home can aid positive social interactions between neighbours 
(Marshall, 1972; Allan, 1989). Privacy in the home was measured in the household 
questionnaire through a series of questions about visual and audio privacy. The data from 
the questions are shown in Tables 6.20 and 6.21. Overall, over half of the respondents are 
either uncomfortable or very uncomfortable with the view into the living area of their 
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homes. Despite the low net dwelling density (28dph) in Great Notley, 38% of respondents 
claim to be very uncomfortable with the view into the living area. Conversely, Alpine 
Close is a high net density development and no respondents report being very 
uncomfortable with the view into the living areas. This may he a result of the cul-de-sac 
layout of the development as well as the majority of the dwellings being flats. Some of the 
respondents who live in the higher density developments, which tend to have distorted grid 
layouts, are very comfortable with the view into the living area, however, in the low- 
density developments of Newcastle Great Park and Grange Farm no one claims to be very 
comfortable with the view into the living area. 
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Level of comfort with view into living area 
Very comfortable 80 11 9 20 059 12 607 17 17 
Comfortable 18 20 18 13 20 31 8 21 20 6 31 23 22 25 
Neither comfortable 16 13 18 18 30 8 10 11 13 15 25 23 15 12 Or uncomfortable 
Uncomfortable 34 53 36 30 30 44 39 41 32 38 27 30 29 13 
Very uncomfortable 23 13 16 29 0 17 38 18 23 36 17 17 17 33 
Level of comfort with view into POS 
Very comfortable 22 21 13 26 0 15 25 23 27 27 17 5 25 44 
Comfortable 40 43 34 35 17 39 36 36 42 34 53 32 50 56 
Neither comfortable 18 14 15 29 17 24 18 13 17 16 17 37 11 0 Or uncomfortable 
Uncomfortable 13 7 17 5 33 12 16 23 II 14 11 II 80 
Very uncomfortable 7 14 21 3 33 946392 Il 60 
Table 6.20: Levels of comfort with overlooking by development and overall ('%) 
The respondents seem to be more comfortable with the view into their private open space 
than with the views into the living area. Overall, forty percent of respondents are 
comfortable with the view into the POS and twenty two percent are very comfortable. The 
respondents in Cooper Road report either being very comfortable or comlhrtable with the 
view into the POS; the dwellings in this development have the highest mean area for a POS 
to the rear of the property. A high number of residents in Alpine Close report being 
uncomfortable or very uncomfortable with the view into their POS. This may be a result of 
some properties only having a POS to the front, or streetside, of the property. 
The data in Table 6.21 show that the respondents are less conscious of noise than of 
overlooking. When in their home fifty percent of respondents overall hardly ever hear 
noise made by their neighbours compared to five percent who hear their neighbours 
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constantly. Noise is heard constantly in Amersham Road and The Waterways; the 
predominant dwelling type in these two developments is terraced housing. No residents 
claim to hear noise constantly in other developments with a high proportion of flats and 
terraced housing, for example The Staiths South Bank and Alpine Close. Although the 
Greenwich Millennium Village is a high-density development, comprised mainly of flats, 
over half of the respondents claim to hear noise hardly ever or not at all. However, relative 
to the other developments a high proportion (8%) of residents in Greenwich Millennium 
Village do hear noise constantly. 
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Frequency neighbour noise heard in home 
Not at all 9751 10 38 10 13 4 14 7 10 15 
Hardly ever 50 72 20 2 20 47 55 48 49 56 64 50 38 52 
Quite often 25 7 39 26 30 28 24 25 23 21 18 23 40 18 
Much of the time 11 14 23 57 40 17 89 11 11 5 17 12 11 
Constantly 5- 13 13 -65848-3-4 
Frequency neighbour noise heard in POS 
Not at all 8779 17 -3 17 838 11 11 8 
Hardly ever 46 72 20 55 17 39 40 35 46 51 61 61 49 56 
Quite often 30 21 38 28 50 36 39 22 28 31 24 17 31 20 
Much of the time 10 - 20 5 17 17 13 20 14 86-34 
Constantly 6- 16 3-856572 12 6 12 
Level of annoyance with noise 
Not at all annoyed 51 77 39 59 13 41 46 
A little annoyed 31 23 33 34 63 41 33 
Fairly annoyed 9- 14 3 25 6 10 
Very annoyed 8- 15 3- 12 Il 
Don't know I--I--- 
Table 6.21: Levels of neighbour noise heard and 
development and overall (%) 
36 57 45 75 45 49 64 
34 20 35 22 30 41 14 
17 14 62 10 3 14 
13 7 12 2 10 X9 
22-5-- 
level of annoyance ºvilh noise by 
The overall breakdown between responses for the frequency neighbour noise is heard in 
the POS is very similar to that of frequency neighbour noise is heard in the home. Most 
respondents claim either that they hardly ever hear their neighbours or that they quite often 
hear their neighbours. The development with the highest percentage of respondents 
claiming to hear their neighbours constantly is Amersham Road. The private open spaces 
tend to be relatively large and the net dwelling density is low. Ill comparison the highest 
percentage of residents who claim never to hear their neighbours' noise when in the POS 
are the residents who live in two high-density developments, Alpine ('lose and Greenwich 
Millennium Village. 
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Despite hearing some noise from their neighbours 51% of respondents say they are not at 
all annoyed by the noise. The developments where residents are most likely to say this are 
Grange Farm and Newcastle Great Park; both are low-density with a high proportion of 
detached houses. A third of the sample claim they are a little annoyed by the noise they can 
hear. Very few say they are fairly annoyed or very annoyed by the noise made by their 
neighbours. In some developments there are similar percentages for residents being very 
annoyed and being able to hear their neighbours constantly, for example Amersham Road. 
However, in other developments there are more people who are very annoyed than can 
hear the noise from their neighbours constantly suggesting there are other factors relating 
to personal preferences impacting on the residents' levels of satisfaction with noise levels. 
6.6 Conclusion 
The data presented in this chapter provide some background information on each of the 
developments and the respondents. It is possible to build up a picture of each of the 
developments, and the residents, from the information provided. The data reveal that there 
are many differences between the developments, and, yet, also some similarities and 
patterns. Whilst it is possible to surmise from these data that there are relationships 
between particular aspects of a development, for example the net dwelling density and 
levels of social interaction or privacy, the strength and direction of a relationship cannot be 
ascertained without further analyses, such as correlations and multiple regression. The 
following three chapters explore some of the relationships between the three concepts of 
design, social interactions and privacy. The first relationship to be scrutinised is the impact, 
if any, that the design of sustainable housing developments may have on social interactions 
between neighbours. This is the focus of the next chapter: Chapter Seven. 
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Chapter Seven: Design features and social interaction 
in sustainable housing developments 
7.1 Introduction 
This study has three aims and, in order to accomplish them, the research has been split into 
six questions. This chapter addresses the aim: to establish if and how the design of 
sustainable housing developments can support social interactions between 
neighbours. To do this the following research question is investigated (Figure 7.1): 
" What is the impact of design elements on social interactions between 
neighbours in sustainable housing developments? 
To answer this question a series of hypotheses were developed based on a review of the 
literature on social interactions (Chapter Two) and sustainable design elements (Chapter 
Four). Each hypothesis was tested using multiple regression analysis and the significance 
and nature of the relationship was scrutinized; specifically its direction (whether positive or 
negative), magnitude and the extent to which the physical feature is associated with 
variation in the outcome of social interactions. The analysis included testing for the impact 
of intervening variables as well as physical features on social interactions (see Table 7.1 
for a list of the indicators and variables used). The results of the analyses are recorded in 
tables, where only the significant coefficients are included (see Appendix D for the full list 
of coefficients). 
Design of Sustainable 
Housing Developments 
Social Interactions 
Between Neighbours 
Figure 7.1: Diagram representing the relationships under scrutiny in the research. The 
focus of Chapter Seven is highlighted 
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Indicators and variables 
measuring_phyical features 
Area of POS to front 
Setback distance 
Dwelling type is a flat 
Health centre in dev/nearby 
Cafe/pub in dev/nearby 
School in dev/nearby 
Newsagent in dev/nearby 
Place of worship in dev/nearby 
Park in dcv/nearby 
Indoor leisure in dev/nearby 
High street shopping centre in 
dev/nearby 
Indicators and variables of 
social interaction 
Know people in development 
Number of neighbours with 
positive relations 
Get on with neighbours 
Predominant street pattern 
Local integration 
Global integration 
Levels of active frontage 
Street calming 
Type of bike storage 
Type of car parking facilities 
rlr, il, iri til \'I N 
Intervening variables 
household type 
Tenure typt 
Age 
Gender 
Socio-economic status 
Length of time in dwelling 
Quality of delineation between 
public and private space 
Type of delineation between 
public and private space 
Table 7.1: List of variables and indicators used in the regression analyses (a full 
description of the indicators and variables can be found in Chapter Five) 
7.2 The impact of higher dwelling densities on social interactions 
Current Government policy promotes higher dwelling densities in new developments as 
part of a drive to use land efficiently (DETR, 2000c; DCLG, 2006). A claimed benefit of 
high dwelling densities is an increase in social interactions between residents (Llewelyn- 
Davies, 2000; Putnam, 2000). However, there is conflicting evidence of the positive effect 
of high dwelling densities on social interaction (Freeman, 2001; Raman, 2005). Building at 
high dwelling densities impacts on the physical features and design of a housing 
development. One potential impact of increasing dwelling densities on the physical 
features of a housing development is smaller plot sizes. Consequently, private open space 
(POS) to the front of dwellings may be reduced and this could have a negative impact on 
social interactions between neighbours (Hall, 2006). This leads to the hypothesis that is 
analysed and discussed in this section: 
" The space to the front of dwellings is too small for residents to utilise, reducing 
the opportunity for social interaction with neighbours. 
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The influence of a POS to the front of a dwelling was analysed with respect to two 
outcome variables; one measuring social interaction with residents from the whole 
development and one measuring social interaction with neighbours. The first analysis 
(Model 1 in Table 7.2) revealed that an increase in the setback distance between the front 
of a dwelling and the street is associated with knowing more people in the development. 
The results of the second analysis show that an increase in the area of the POS to the front 
is associated with an increase in the number of neighbours with positive relations. The 
impact of both the setback distance and the area of the POS to the front is very small in the 
respective models but nevertheless significant. Household type was found to have a 
significant influence on both of the outcome variables, in particular being a retired couple 
with no dependents or being a couple with dependents has a positive association with 
knowing more people in the development and the number of neighbours with positive 
relations. 
Previous research has shown that providing some space and distance between the dwelling 
and the street has a positive impact on social interactions (Mulholland Research and 
Consulting, 2003; Al-Homoud and Tassinary, 2004). Both studies found that residents who 
used their front POS were likely to interact with their neighbours and people passing by. 
The same effect could be in evidence in the thirteen developments studied; the front POS is 
a semi-private space (or buffer zone) controlled by the resident and therefore they feel 
comfortable interacting with others from within its boundaries. Retired people may have 
more time to spend in their front private outdoor space and consequently this household 
type tend to have more social interactions with neighbours and other residents passing by. 
Likewise, families with young children may use their front POS more than other household 
types and as a result interact with more people. 
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Predictor variables 
(Constant) 
Indicators of high- 
density 
Setback distance 
Area of POS to front 
Intervening 
variables 
Retired, no 
dependents 
Couple & 
dependents 
Lone parent & 
dependents 
Multiperson 
Model I Model 2 
Know people in development No. of neighbours with positive 
relations 
b SE ßtb SE t P__ 
2.082 . 083 
25.124 0.000 1.412 . 103 13.720 0.000 
0.027 . 007 . 
154 3.605 0.000 
0.003 . 001 . 
087 2.133 0.033 
0.655 . 150 . 205 4.361 
0.000 0.750 . 208 . 156 3.607 0.000 
0.386 . 097 . 
216 3.998 0.000 0.261 . 132 . 097 1.983 
0.048 
0.384 . 143 . 128 2.676 0.008 
-0.39 . 197 -. 09 -2.002 
0.046 
Single, retired 0.746 . 189 . 178 3.940 0.000 
R 
R2 
Adjusted R2 
N 
Table 7.2: Multiple regression models for indicators of high-density & intervening 
variables 
7.3 The impact of a variety of dwelling types and sizes on social 
interactions 
A variety of dwelling types and sizes, as well as tenures, can contribute to a housing 
development having a sustainable community (Bailey el al., 2006). A sustainable 
community includes people at all stages of the lifecycle and each have a valuable 
contribution to make to society (Barton, 2000). Building developments with a variety of 
housing types and sizes can help people stay in the same place (if they choose to) for a 
long period of time, aiding the stability, and therefore the sustainability, of a community 
(Allen et al., 2005). However, two issues that may have a negative impact on positive 
social interactions have been identified. One is that neighbours who are at different stages 
in the lifecycle, or who have different lifestyles, may not get on well. The second is that a 
predominance of flats in a development may lead to lower levels of social interaction. The 
following two sections discuss the analyses testing the hypotheses generated by these 
issues. 
. 329 . 
232 
. 108 . 
054 
. 096 . 043 
508 630 
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7.3.1 The impact of lifecycle differences between neighbours on social interaction 
The concern that neighbours in developments of mixed dwelling types may not get on as a 
result of differing lifestyles and ages resulted in the formulation of the following 
hypothesis: 
" Where neighbours are at different stages in the life cycle, with different 
lifestyles, the opportunities for conflict and negative social interaction are 
increased. 
The hypothesis was tested using the household type and length of time predictor variables, 
and two outcome variables: how well residents get on with neighbours (Model I in Table 
7.3) and the number of neighbours with positive relations (Model 2). The results show 
which household types tend to have higher levels of positive social interaction. 
Model I Model 2 
Predictor 
variables 
(Constant) 
Retired, no 
dependents 
Couple, 
dependents 
Single, retired 
Rent private 
landlord 
Rent RSL 
Length of time 
in home 
Get on with neighbours No. of neighbours with positive relations 
R 
R2 
Adjusted R2 
N 
SE ß t_ Pb SE ßtP. _ 
1.544 
. 
173 8.941 000 3.488 . 
087 40.305 . 
000 
0.664 
. 217 . 138 3.067 . 002 
0.224 . 118 . 095 1.897 . 058 
0.255 
. 
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. 
095 1.958 
. 
051 
-0.461 . 
204 -. 128 -2.258 . 024 
0.252 
. 
113 
. 
098 2.223 
. 
027 
0.370 . 141 . 127 2.617 . 009 
-0.217 . 
099 -. 126 -2.199 . 
028 
. 254 . 
263 
. 065 . 
069 
. 043 . 
050 
529 641 
Table 7.3: Multiple regression models for lifecycle differences between neighbours 
Retirees get on well with their neighbours and consequently have a high number of 
neighbours with positive relations. Families with young children also tend to get on with 
their neighbours. It may be that retired people and families spend more time in and around 
their homes, consequently having more opportunities to meet their neighbours. Some 
residents might have moved into their new homes at the same time as their neighbours 
which can increase opportunities for social interactions. For other household types there 
are no significant associations with positive social interactions. 
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Renting from a private landlord or from an RSL affects positive social interactions: those 
who rent from private landlords tend to get on less well with their neighbours and those 
who rent from RSLs have fewer neighbours with positive relations. There is a correlation 
between renting privately and living in a development for less than two years and it may be 
that residents of this tenure type have not lived there long enough to interact with their 
neighbours. Renting privately is correlated with living in flats and, as is discussed in the 
next section, this may have a negative effect on opportunities for social interaction. 
Interestingly, residents who rent from RSLs tend to have lived in their current homes for 
over two years and so have had time to interact with their neighbours. The lack of choice 
with regards to location can be an issue for RSL tenants which may manifest itself in a lack 
of social interactions with neighbours. 
7.3.2 Living in flats and social interactions 
Building at high dwelling densities has given rise to a high proportion of flats being built in 
new developments. Previous research has shown that residents whose front door is not at 
street level interact less than those whose front doors are at street level (Festinger et al., 
1950; Raman, 2005). Consequently the following hypothesis was developed to test 
whether living in flats impacts on social interactions: 
" The design of blocks of flats provides residents with fewer opportunities for 
social interactions than the design of housing. 
The analyses consisted of two models; one for the output variable knowing people in the 
development and one for the number of neighbours with positive relations (see Table 7.4). 
A dichotomous variable for whether a respondent lived in a flat or not and intervening 
variables were the predictor variables. Living in a flat, as opposed to living in a house, is 
associated with knowing fewer people in the development and having a smaller number of 
neighbours with positive relations. Renting from a private landlord also results in knowing 
fewer people in a development. The combination of renting privately and living in a flat 
significantly reduces the number of people a resident knows. Similarly, the combination of 
living in a flat and being in a multiperson household has a negative association with the 
number of neighbours with positive relations. These findings correlate with those of 
Festinger (1950) and Raman (2005); living in a flat can have a negative influence on a 
resident's ability to interact with other residents and neighbours. 
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7.4 Mixed use development and social interactions 
Mixed use development was identified, in Chapter Four, as a design principle that has the 
potential to encourage social interaction between residents in a development. Through the 
frequent use of facilities and amenities within walking distance of the home people may 
come into regular contact with other residents (Jacobs, 1961; Rudlin and Falk, 1999; 
Llewelyn-Davies, 2000). Two hypotheses were generated from the discussion and the 
results of the analyses are reported in the following two sections. 
Model I Model 2 
Know people in development No. of neighbours with positive 
relations 
Predictor 
variables b SE ßtpb SE (3 tp 
(Constant) 
Dwelling type 
2.265 . 104 21.756 . 000 1.485 . 
120 12.343 . 000 
Dwelling type 
-0.205 . 088 -. 
097 -2.334 . 020 -0.484 . 133 -. 157 -3.642 . 000 is a flat 
Intervening 
Rent private 
-0.376 . 130 -. 
151 -2.900 . 004 landlord 
Rent RSL 0.299 
. 
123 
. 
122 2.434 
. 
015 
Retired 
couple, no 0.570 . 145 . 
167 3.924 . 000 
0.675 . 206 . 140 3.283 . 001 dependents 
Couple, 
dependents 0.387 . 087 . 
208 4.437 . 000 
Multiperson 
Single, retired 0.773 . 181 . 175 
4.281 . 000 
Length of time 
in home 
-0.381 . 195 -. 084 -1.958 . 051 
0,285 
. 
104 
. 
110 2.737 . 
006 
R 
. 426 . 
287 
R- 
. 181 . 
082 
Adjusted R2 
. 164 . 
070 
N 628 022 
Table 7.4: Multiple regression models for living in flats and social interactions 
7.4.1 The provision of a variety of facilities and social interaction 
Planning policy (DCLG, 2006) and design guidance (Urban Task Force, I999; Llewelyn- 
Davies, 2000) advocate the incorporation of a variety of facilities and amenities within new 
developments. It is thought that regular use of such facilities within walking distance of 
home will increase residents' opportunities to meet one another and interact and the 
following hypothesis seeks to test this: 
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" Meeting at facilities and amenities in the development increases opportunities 
for social interaction between residents. 
Table 7.5 contains the results of the analysis testing whether and which facilities and 
amenities have an association with knowing people in the development (Model 1). 
Twenty-five per cent of the variance in knowing people in the development is explained by 
the model and the presence of particular facilities or amenities has a highly significant 
impact. A healthcare facility, such as a GP practice, in or near the development is 
associated with knowing more people in the development. Likewise the presence of a cafd, 
pub or restaurant is associated with knowing more people in a development. The social 
nature of a cafd or pub may contribute to residents interacting with one another. 
Interestingly, a park in the vicinity is associated with knowing fewer people in the 
development (this is discussed in Section 7.6.1), as is the presence of a place of worship or 
community hall. The denomination of the place of worship may not be that of the residents 
in the development, and it may be that the activities in the community hall do not appeal to 
the residents. Other uses were tested, for example newsagents, schools and Post Offices, 
and it is perhaps surprising that none of these uses were significantly associated with 
knowing people in the development. Children do not necessarily go to the school nearest to 
their home but it might have been assumed that regular use of the local newsagent would 
result in regular contact with other residents. 
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Model I Model 2 
Know people in development Know people in development 
Predictor 
SE t variables b 
(Constant) 2.870 . 
164 17.462 . 
000 2.077 . 
101 2Q0 . 
000 
Mixed use 
Health centre 
yes/no indev 1.031 . 194 . 
523 5.321 . 000 
& nearby 
Cafe etc 
yes/no indev 0.903 . 
219 
. 
270 4.126 
. 
000 
& nearby 
Worship 
yes/no indev -1.262 . 
199 -. 665 -6.351 . 
000 
& nearby 
Park yes/no 
indev & -1.312 . 
243 -. 331 -5.396 . 
000 
nearby 
Walk to work 
in dev or 
nearby 
0.411 . 065 . 
227 6.307 . 000 
Intervening 
Rent/mortgage -0.363 . 
176 -. 084 -2.060 . 
040 
Rent private 
-0.456 . 121 -. 181 -3.777 . 
000 -0.419 . 122 -. 166 -3.439 . 001 landlord 
Rent RSL 0.286 . 116 . 118 2.469 . 014 
Retired, no 0.370 . 140 . 
108 2.647 . 008 
0.623 . 140 . 181 4.466 . 000 dependents 
Couple, 
0.438 
. 
081 
. 
234 5.407 . 
000 0.343 . 
083 . 
183 4.159 . 
000 
dependents 
Lone parent, 0.370 . 136 . 
114 2.716 . 007 dependents 
Single, retired 0.352 . 178 . 
081 1.980 . 048 
0.807 . 170 . 
186 4.748 . 000 
R 
. 501 . 
468 
R. 251 . 219 
Adjusted R2 
. 232 . 
203 
N 648 648 
Table 7.5: Multiple regression models for mixed use and walking to facilities 
7.4.2 Walking to facilities and social interaction 
Including a mix of uses in a development within walking distance of the dwellings has 
benefits for physical health and potentially social interactions. The hypothesis analysed in 
this section is based on this premise: 
" Walking to/from facilities and amenities in the development increases 
opportunities for social interactions between residents. 
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The results of the analysis (see Table 7.5) indicate that there is a high level of association 
between walking in the development to get to work and knowing people in the 
development. However, walking to and from particular facilities in the developments is not 
associated with knowing people in the development. The regularity of walking to work, 
possibly five days a week, could result in familiarity between residents leading to social 
interactions, whereas irregular or infrequent walking trips to facilities in the development 
are perhaps not sufficient to encourage social interactions between residents. Previous 
research found no link between walking in a neighbourhood and local social interactions 
(du Toit et al., 2007) so it is interesting that there is a link in the developments studied 
here. 
7.5 A walkable urban environment 
According to design guidance and theory (Rudlin and Falk, 1999; Barton, 2000; Burton 
and Mitchell, 2006) developments should be designed to encourage residents to walk 
rather than use other forms of transport, in particular the car. Residents who regularly walk 
through their development have a higher chance of interacting with other residents on foot 
than those who use other forms of transport (Appleyard and Lintell, 1972; Brown and 
Cropper, 2001). Various features of the layout and design of a development are thought to 
be beneficial for walking and subsequently may lead to social interactions between 
residents and neighbours. Several hypotheses were developed as a result of a review of the 
literature and they were all analysed. However, four of the hypotheses are not discussed as 
a result of there being no relationship between the physical feature and social interactions 
between neighbours or knowing people in the development. The four hypotheses are: 
" Small urban blocks encourage residents to walk through the development, 
increasing opportunities for social interaction. 
" Good footpath provision encourages residents to walk through the 
development, increasing opportunities for social interaction. 
" High quality street furniture provision encourages residents to walk through 
the development, increasing opportunities for social interaction. 
" Active building frontages encourage residents to walk through the 
development, increasing opportunities for social interactions. 
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The discussion pertains to the hypotheses where there was a significant relationship 
between the physical features and social interaction between neighbours or knowing 
people in the development. 
7.5.1 Walkability and knowing people in the development 
Hypotheses were tested in relation to social interactions with residents from across the 
development, and social interactions with neighbours. This section concentrates on the 
former output variable, that is knowing people in the development. Streets that are faced by 
buildings with active frontages, are legible and permeable, and are designed in a grid 
layout of smaller blocks with good quality footpaths and traffic calming features can be 
more attractive for walking. As a result of pedestrian activity on the streets social 
interactions between residents may occur. The first hypothesis examines one element of 
street design and is: 
"A legible and permeable street layout connected to the existing street network 
encourages residents to walk through the development, increasing 
opportunities for social interaction. 
High levels of legibility are associated with knowing more people in the development 
(Model 1, Table 7.6), as is living on a permeable street, that is a street with a high level of 
local integration (this measures the relationship of a street to all other streets within part of 
a larger system, i. e. a neighbourhood or development within a city, see Chapter Five). 
However, living on a street with a high global integration value (a measure of the 
relationship of a street to all other streets within a whole system, e. g. a city) is associated 
with knowing fewer people in a development. Streets with a high global integration score 
are likely to be the main thoroughfares in a development, and as such are likely to be busy 
with potentially both pedestrians and vehicular traffic. Living on busy roads has been 
found to impede social interactions between neighbours (Appleyard and Lintell, 1972) and 
this may be happening in the developments studied here. In comparison, streets with a high 
local integration score are well-linked to other nearby streets without necessarily being 
well-linked to streets beyond the local area. This could mean residents find these streets 
pleasant to walk along because there is less vehicular traffic, and they are likely to be good 
for accessing other parts of the development. 
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The second feature of a walkable urban environment that spawned a hypothesis is the street 
pattern and the subsequent hypothesis is: 
"A high level of legibility, due to a grid or deformed grid layout, encourages 
residents to walk through the development, increasing opportunities for social 
interaction. 
The only type of street layout found to have an association with knowing people in the 
development was the type where there was no discernible pattern. This was unexpected, 
however in these types of layout there are elements of a distorted grid structure which may 
contribute to the walkability of the development. They may also contain culs-de-sac and no 
through roads but it may be that these elements are in the minority and so do not impede 
walking. 
Four hypotheses related to the length of the urban blocks, the level of active frontage and 
also to the quality of the footpaths and street furniture were formulated. There were no 
significant associations between any of the physical features and knowing people in the 
development. Consequently it is not possible to say whether they have an influence on 
walking and social interactions in the particular developments looked at in this study. 
The final hypothesis, related to walkability, to be tested in relation to knowing people in 
the development was based on the idea that traffic calming features can increase pedestrian 
activity and therefore social interactions. The hypothesis is: 
" Traffic calming encourages residents to use streets as pedestrians, increasing 
the opportunities for social interaction. 
Streets with traffic calming features, such as speed bumps and bollards to slow down 
vehicles, were found to be associated with knowing more people in the development. 
Streets designed as Home Zones were also associated with knowing more people in the 
development. A relationship between reduced traffic and higher levels of social interaction 
have been established in previous research (Appleyard and Lintell, 1972; Clayden et al., 
2006) and the results here contribute further evidence that traffic calming is beneficial for 
social interactions. 
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Model 1 Model 2 
Know people in development No. of neighbours with positive 
relations 
Predictor 
variables b SE f3 tpb SE tp 
(Constant) 0.358 . 462 . 775 . 
438 O )S3 . 237 
4.026 000 
Walkability 
Legibility 
0.503 . 124 . 
512 4.047 . 000 reversed 
Local 
integration 0.091 . 044 . 093 2.048 . 
041 
value for street 
Global 
integration -2.194 . 399 -. 
412 -5.501 . 000 
value for street 
No discernible 
0.626 . 264 . 
289 2.373 . 018 pattern 
Street calming 0.814 . 150 . 
429 5.409 . 000 
0.826 . 182 . 296 
4.532 . 000 
Home Zone 0.658 . 153 . 
311 4.295 . 000 
0.751 . 200 . 
241 3.750 . 000 
Intervening 
Rent/mortgage -0.465 . 
184 -. 105 -2.525 . 
012 
Rent private 
-0.380 . 
129 -. 152 -2.934 . 003 landlord 
Retired, no 0.412 . 141 . 122 
2.929 . 
004 
dependents 
Couple, 
0.401 . 084 . 
216 4.781 . 000 dependents 
Lone parent, 0.426 . 140 . 131 
3.037 . 002 dependents 
Single, retired 0.441 . 187 . 
098 2.359 . 019 
Length of time 0.213 . 
074 . 
120 2.899 . 004 
Lower & 
technical 
-0.504 . 192 -. 139 -2.623 . 
009 
0.550 . 218 . 114 2.519 . 
012 
0.559 . 252 . 093 2.217 . 
027 
R 
. 505 . 
320 
R2 
. 256 . 
102 
Adjusted R2 . 230 . 
072 
N 634 644 
Table 7.6: Multiple regression models for walkabilitt' 
7.5.2 Walkability and social interactions with neighbours 
The hypotheses were tested for relationships between the physical features and social 
interactions with neighbours. One feature was found to have an association with the 
number of neighbours a resident has positive relations with; the feature is street calming. 
Residents who live on streets that are Home Zones or have traffic calming features tend to 
have a higher number of neighbours with positive relations than those who live on streets 
with no traffic calming features (see Model 2 in Table 7.6). Yet again this suggests that 
reducing the speed and quantity of vehicular traffic travelling along a road has significant 
benefits for residents in terms of social interactions. 
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7.6 The provision of adequate recreational and communal space and 
social interactions 
Sustainable housing developments should include sufficient open space and facilities for 
residents to use for physical activities (ODPM, 2005b; DCLG, 2006). Public open spaces 
and communal open spaces can be important for social interactions between neighbours 
(Kuo et al., 1998; Rudlin and Falk, 1999). The hypotheses analysed in this section 
investigate the relationship between the provision of recreational and communal space and 
social interactions. 
7.6.1 Public recreational space and social interactions 
Public open space within walking distance of dwellings is likely to be beneficial for 
residents' physical and mental well-being (Mitchell and Popham, 2008). In addition the 
public open spaces may provide residents with the chance to meet one another and form 
relationships. The following hypothesis has been created to test the relationship: 
" Provision of public open space for a common purpose encourages residents to 
interact with one another. 
The effect of having public open space and play areas for children on knowing people in 
the development was tested. Surprisingly, the presence of both features have a negative 
association with knowing people in the development. The negative association between 
play areas and knowing people seems to conflict with the positive relationship between 
couples with dependents and knowing people in the development. A fair assumption to 
make would be that families with young children would use local play areas and therefore 
come into contact with one another. If this is happening it is not resulting in sufficient 
social interactions for people to say they know one another. It may be that meetings at play 
areas do not occur frequently enough for social interactions to occur. In some 
developments residents have walkable access to more than one park and so residents may 
not interact with other residents from the development because they are in another park. 
Alternatively the public open space may be designed for uses not favoured by the local 
residents who therefore do not use the space. However this does not explain the negative 
relationship. It may be related to the length of time people have been in residence and 
regular use of parks over a prolonged period of time will eventually result in positive social 
interactions between residents. 
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Predictor variables 
(Constant) 
Public open space 
Model 1 
Know people in development 
b SE 
2.660 
. 
172 
ihnliiri SI A'I. N 
Ip 
I5.5(17 
. 
0(10 
Play area yes/no indev & nearby -0.154 . 080 -. 077 -1.925 . 055 
Park yes/no indev & nearby -0.456 . 157 -. 115 -2.910 . 004 
Intervening 
Rent private landlord -0.294 . 132 -. 117 -2.236 . 026 
Rent RSL 0.331 . 119 . 137 2.790 . 005 
Retired, no dependents 0.513 . 141 . 150 3.632 . 000 
Couple, dependents 0.387 . 084 . 207 4.639 . 000 
Lone parent, dependents 0.257 . 138 . 079 1.866 . 062 
Single, retired 0.749 . 178 . 167 4.193 . 000 
Length of time 0.179 . 074 . 100 2.428 . 015 
R 
. 454 
R2 
. 206 
Adjusted R2 . 187 
N 646 
Table 7.7: Multiple regression models for the provision of public recreational. space 
7.6.2 Communal space and social interactions 
Two hypotheses were generated specific to communal space and social interactions. The 
first is related to using the communal space regularly alongside other residents: 
" Households regularly using communal space have more opportunities for 
social interaction with their neighbours. 
The results of the regression analysis in Table 7.8 show that the number of neighbours with 
positive relations is positively associated with the frequent use of the shared space in the 
summer. Regular use of the shared space could be a reason for getting on with many 
neighbours, although the association could be read the other way. Residents get on with 
many neighbours and therefore are happy to use the shared space frequently. 
The second hypothesis attempts to discover if particular features attract residents to the 
communal space, resulting in social interaction: 
" An appropriate variety in landscape design encourages all residents to use 
communal space regularly, increasing opportunities for social interaction. 
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Table 7.8 shows that two features of communal space have a significant association with 
the number of neighbours with positive relations. Where communal spaces have play areas 
there is a negative association. Children using play areas regularly could be noisy and other 
residents who wish to use the communal space for quiet reflection may find the noise 
intrusive. This could result in friction between residents. Conversely, the inclusion of 
planting and shrubs has a positive association with the number of neighbours with positive 
relations. Communal spaces that are attractive are likely to be popular with residents 
resulting in regular use. Careful and attractive planting might help mitigate the potential 
disturbance that play areas in communal spaces can cause. 
Model 1 
No. of neighbours with positive relations 
Predictor variables b SE t P-(Constant) 
0.040 . 322 0.126 . 900 Communal space 
Frequency shared space used in 0.155 . 040 . 185 3.835 . 000 summer reversed 
Play area in communal area 
Planting and shrubs in 
communal area 
-0.315 . 090 -. 229 -3.519 . 000 
0.735 . 152 . 313 4.846 . 000 
R 
. 311 
R` 
. 097 
Adjusted R` . 090 
N 397 
Table 7.8: Multiple regression models for the use of communal space 
7.7 Car and bicycle storage and social interactions 
Reducing in-curtilage car parking and increasing bike storage facilities are thought to 
increase the likelihood of residents using their cars less. An additional benefit of communal 
or on-street car parking and communal bike storage is that they may encourage residents to 
interact with one another (Abu-Ghazzeh, 1999). Three hypotheses arose from the literature 
review and are tested below. 
7.7.1 Storage facilities for bicycles and social interaction 
The first hypothesis relates to bike storage and states: 
" Communal cycle storage areas provide opportunities for social interaction 
between residents. 
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The presence of bike storage facilities was found to have a significant association with 
knowing people in the development (see Table 7.9). Unexpectedly, all types of bike 
storage (in-curtilage, communal and public) were found to be negatively associated with 
knowing people, although public storage is not significant. The negative association 
between in-curtilage bike storage and knowing people supports the hypothesis, however 
the negative association between communal bike storage and knowing people does not. 
Communal bike storage is associated with blocks of flats and renting from private 
landlords. Residents in this situation tend to know fewer people in the development and 
communal bike storage is perhaps unable to mitigate it. Of course, even though residents 
have access to bike storage there is no guarantee that they own bikes and use the storage 
facilities. 
7.7.2 Parking facilities for cars and social interaction 
Two hypotheses arose from the discussion regarding car-parking facilities: 
" Communal parking areas for residents increase opportunities for social 
interaction. 
" On-street car parking increases opportunities for residents to interact with 
those walking by. 
The findings from the regression analysis show that on-street parking does not have a 
significant association with social interactions and therefore the hypothesis can neither be 
confirmed or refuted. In contrast, communal car parking has a significant and negative 
association with the number of neighbours a resident is on friendly terms with. Communal 
car parking facilities are provided in developments with houses as well as flats so the lack 
of social interaction is not necessarily related to dwelling type as is perhaps the case with 
communal bike storage. As with bicycles, not all residents necessarily own cars and 
therefore have no need to use car parking facilities. Complex patterns of car usage 
involving trip chaining may mean that residents do not meet one another regularly in the 
communal car parking area. Alternatively, the character of the communal parking areas 
may mean residents do not linger in them and therefore social interactions do not happen. 
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Model I Model 2 
Know people in development No. of neighbours with positive relations 
Predictor 
variables b SE ßtb SE tp 
(Constant) 2.554 
. 
205 12.446 
. 
000 1.850 . 
169 10.949 
. 
000 
Car/bike 
storage 
Bike storage 
-0.473 . 
187 -. 242 -2.533 . 
012 
- in-curtilage 
Bike storage - -0.403 . 242 -. 094 -1.665 . 
096 
public 
Bike storage - -0.436 . 
199 -. 201 -2.186 . 029 communal 
Communal 
parking 
On-street 
parking 
Intervening 
Rent private 
landlord 
Rent RSL 
Retired, no 
dependents 
Couple, 
dependents 
Single, 
retired 
Length of 
time 
-0.243 . 107 -. 095 -2.268 . 024 
-0.221 . 235 -. 038 -0.937 . 
349 
-0.329 . 134 -. 
131 -2.451 . 015 -0.544 . 
195 -. 150 -2.793 . 005 
0.291 . 120 . 120 
2.428 . 015 
0.563 . 144 . 164 
3.920 . 000 
0.664 . 218 . 137 3.046 . 002 
0.400 . 086 . 
213 4.625 . 000 
0.266 . 131 . 099 
2.040 . 042 
0.780 . 181 . 174 
4.310 . 000 0.209 . 
270 . 034 0.775 . 438 
0.177 . 076 . 
099 2.346 . 019 
R 
. 436 . 
263 
R2 
. 190 . 
069 
Adjusted R2 . 169 . 
049 
N 646 644 
Table 7.9: Multiple regression models for car and bicycle storage 
7.8 High quality design of boundaries and social interactions 
The boundaries between properties have an important role to play in the relationships 
between neighbours. Clearly marked boundaries can contribute to positive social 
interactions between neighbours (Stokoe and Wallwork, 2003), and this is the basis for the 
final hypothesis to be tested in this chapter: 
" Cleary marked boundaries aid social interactions between neighbours. 
The type and the quality of boundaries were analysed for their association with social 
interactions. The type of boundary was found to he positively associated with knowing 
people in the development (Model 1, Table 7.10). In particular boundaries marked by a 
fence or a hedge are related to knowing more people in the development. Getting on with 
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neighbours is positively associated with the quality of the boundary, that is better quality 
boundaries are linked to getting on with neighbours well. Al-Homoud and Tassinary (Al- 
Homoud and Tassinary, 2004) suggest that high quality boundaries mean a person feels in 
control of their private outdoor space and are therefore happy to interact with their 
neighbours and passers-by. This may well be the case in the developments studied. 
Model 1 
Know people in development 
Model 2 
Get on with neighbours 
Predictor 
variables b SE ßtpb SE ßtp 
(Constant) 2.166 
. 
103 20.979 
. 
000 2.000 
. 
453 4.414 
. 
000 
Boundary 
Fence/hedge 0.999 . 409 . 089 2.441 . 015 
Level change 0.148 . 078 . 072 1.892 . 059 
Quality of 
public/private 
delineation 
Intervening 
Rent private 
landlord 
Rent RSL 
Retired, no 
dependents 
Couple, 
dependents 
Lone parent, 
dependents 
-0.382 . 126 -. 
152 -3.029 . 003 
0.320 . 119 . 
132 2.685 . 007 
0.568 . 144 . 165 
3.944 . 000 
0.395 . 084 . 211 
4.684 . 000 
0.289 . 140 . 089 
2.062 . 040 
Single, retired 0.769 . 175 . 
177 4.401 . 000 
R 
. 426 
R2 
. 182 
Adjusted R2 . 164 
N 648 
0.2 89 
. 
091 
. 
13 9 3.161 
. 
002 
0.226 . 110 . 096 2.044 . 041 
-0.240 . 109 -. 108 -2.200 . 
028 
0.306 
. 
133 
. 
105 2.296 
. 
022 
. 
256 
. 
066 
. 
053 
529 
Table 7.10: Multiple regression models for boundary type and quality 
7.9 Conclusion 
The purpose of this chapter was to test whether the physical features of sustainable housing 
developments impact on social interactions between neighbours, and residents. Some of 
the hypotheses were validated by the results whereas others were refuted. Positive social 
interactions between neighbours appear to be enhanced by a resident having a private open 
space between the front of the house and the street. Living on streets where there are traffic 
calming features (such as bollards and speed bumps) or designated Home Zones is 
associated with increased levels of positive social interactions with neighbours. However, 
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residents who live in flats are likely to have lower levels of social interaction with their 
neighbours as are those who use communal or on-street parking. Residents with access to 
communal spaces may be encouraged to interact with their neighbours if they use the space 
frequently, or if the communal space has planting and shrubs, although play areas in 
communal spaces can result in residents having lower levels of positive social interactions 
with their neighbours. 
The influence of the built environment on social interactions across the wider scale of the 
development was also analysed. Knowing people in the development is associated with 
various elements of the built environment. Greater setback distances between the dwelling 
and the street seem to result in residents knowing more people in the development, as does 
having a clearly marked boundary around the dwelling. Developments with integrated and 
permeable streets with uses such as a health centre, cafe or pub are advantageous for 
knowing more people in the development. However, places of worship, community halls 
or parks and play areas are not associated with knowing more people in the development. 
Living in a flat is associated with knowing few, if any, people in the development, as is 
communal bike storage. 
In almost all the analyses respondents' likelihood of socialising was related to their 
personal characteristics. Residents who are retired and people with dependent children tend 
to have more positive relations with their neighbours than couples or singles who have no 
children and who are not retired. Renting privately seems to result in knowing fewer 
people in the development and having fewer neighbours with positive relations. However, 
living in the development for over two years may mitigate this as people in this category 
tend to have more positive relations with their neighbours and know more people in the 
development. 
The majority of the hypotheses tested in this chapter were either confirmed or refuted by 
the statistical analyses. Many of the associations between the features and social 
interactions were found to be weak, but they were significant. The results imply that the 
built environment can have an impact on social interactions between neighbours. In the 
following chapter the hypotheses relating the physical features of a sustainable housing 
development to privacy in the home are tested using statistical analysis. 
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Chapter Eight: Design features and privacy in 
sustainable housing developments 
8.1 Introduction 
This chapter focuses on the research question: do the design features of sustainable 
housing developments have an impact on privacy in the home and if so, what is the 
nature of the impact, in order to address the second research aim, which is to identify if 
and how privacy in the home is affected by the design of sustainable housing 
developments (Figure 8.1).. The discussion in Chapter Three established that privacy in 
the home is an important feature of quality of life. Whilst policy on the design of 
sustainable housing developments has been influenced by theory encouraging increased 
social interactions between residents, little thought has been given to the potential impacts 
on levels of privacy in the home. A series of hypotheses were developed in Chapter Four 
which identified physical features that may impact on privacy in the home. As with the 
previous chapter multiple regression analysis is used to test the hypotheses and the 
significant coefficients are presented in tables (see Appendix E for the full list of 
coefficients). The analysis includes intervening variables to discern their impact on the 
relationships between the sustainable design principles and privacy in the home. 
Design of 
Sustainable Housing 
Developments 
r 
Social Interactions 
Between Neighbours 
Figure 8.1: Diagram representing the relationships studied The focus of Chapter Eight 
is highlighted 
In Chapter Four each principle of sustainable design was discussed and defined. An 
outcome of the discussion was a series of hypotheses relating physical features to privacy 
in the home. The variables used to measure privacy in the home, design features, and 
intervening factors are listed in Table 8.1. Privacy in the home was measured in terms of 
overlooking and noise intrusion in the dwelling and in the private outdoor space (POS). 
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The privacy variables are a measure of the levels of comfort associated with the view into 
the living area and the bedroom area of the dwelling, and in the POS. In tenns of 
neighbour noise the variables measure the frequency with which neighbour noise is heard 
in the dwelling and in the POS; these variables range from a low score representing 
hearing neighbours all the time to a high score representing never hearing neighbours. 
Finally there is a variable measuring the level of annoyance with the noise heard, ranging 
from very annoyed at the low end to not at all annoyed at the high end of the scale. The 
results of the multiple regression analyses are presented in tables. 
Indicators and variables 
measuring 
_physical 
features 
Area of private open space to 
front 
Area of private open space to rear 
Indicators and variables of 
privacy in the home 
Level of comfort with view into 
living area 
Level of comfort with view into 
bedroom area 
Level of comfort with view into 
POS 
Frequency neighbour noise heard 
in home 
Frequency neighbour noise heard 
in POS 
Level of annoyance with noise 
heard 
Intervening variables 
Area of private open space in total 
No. of bedrooms 
Distance dwelling to left 
Distance dwelling to right 
Distance dwelling to rear 
Distance dwelling to front 
Net dwelling density (dph) 
Setback distance 
Type of dwelling 
Dwelling ratio for development 
Number of dwelling types on 
street 
Land use to the rear of the 
dwelling 
Land use to the front of the 
dwelling 
Quality of delineation between 
public and private space 
Type of delineation between 
public and private space 
Table 8.1: List of predictor 
analyses 
Household type 
Tenure type 
Age 
Gender 
Socio-economic status 
Length of time in dwelling 
including intervening) and oulconre variables used in the 
8.2 The impact of higher dwelling densities on privacy in the home 
Increasing net dwelling densities in the UK is likely to have an impact on privacy in the 
home. There may be more opportunities for homes to be overlooked and noise to be 
transferred between dwellings. Privacy between members of a household may also be 
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affected. In the UK building at net dwelling densities upwards of 30 dwellings per hectare 
(dph) has resulted in a decrease in the internal area of dwellings (Williams, 2009). 
Insufficient internal space in a home has been shown to have a detrimental effect on the 
privacy of the members of the household (Oseland and Raw, 1996; Regoeczi, 2003), 
however in some situations households are able to adjust to the situation and achieve 
privacy (Nagar and Paulus, 1997). Two hypotheses about the effects of the internal and 
external areas of dwellings on the privacy of household members were formulated: 
Less private open space reduces levels of privacy between members of the 
household. 
Less private space in the home reduces levels of privacy between members of 
the household. 
The results of the analysis showed that the total area of the home and POS had no 
association with levels of privacy between members of the household. The number of 
rooms or the configuration of the rooms within the home may have an influence on the 
privacy of household members rather than the size of the home, as previous research has 
shown (Oseland and Raw, 1996). However, 57% of the respondents live alone or with one 
other person and this could have influenced the results. The privacy of the household as a 
whole may be impaired by building at high densities and this is discussed in the next 
section. 
8.2.1 Features of higher dwelling densities and privacy in the home 
The two principal concerns regarding the impact of dwelling densities on privacy in the 
home are overlooking by neighbours and passersby, and noise being transmitted between 
dwellings. The hypotheses were developed to reflect these concerns: 
" Where it is easier for people in the street and neighbours in dwellings to look 
into homes, privacy in the home is infringed. 
" In higher-density housing it is easier to hear neighbours, which infringes 
privacy in the home. 
Overlooking was analysed in relation to the living area of a dwelling, the bedroom area and 
the POS. The results for the bedroom area and the POS were similar, however those for the 
living area were not (see Models 1,2 and 3 in Table 8.2). Two physical features were 
associated with levels of comfort with the view into the living area: the number of 
154 
Sustainable design and privacy chapter EIGHT 
bedrooms and the setback distance. Both associations were negative, that is the more 
bedrooms a property has the lower the levels of comfort with the view into the living area, 
likewise discomfort increases as the setback distance increases. Residents of new 
properties regard front gardens as essential for maintaining privacy in the home (CABE, 
2005c), however it is possible that people in bigger homes with more outdoor space 
expected minimal overlooking and these expectations have not been met. Conversely, a 
higher number of bedrooms is associated with higher levels of comfort with the view into 
the bedroom area and the POS. Expectations for privacy may be lower for these areas of a 
home and so levels of comfort with the view into them are higher. Bedrooms tend to be 
above ground floor level in houses therefore overlooking may not be such an issue. A 
higher proportion of bedroom spaces may be at the rear of a property rather than on the 
streetside (compared to living areas) and are therefore afforded more privacy from 
overlooking. Renting has a negative association with comfort with the view into the 
bedroom area and the POS. Residents may be restricted in what they can do to prevent 
overlooking in rental properties and these properties tend to have fewer bedrooms. 
Curiously, levels of comfort with overlooking appear to decrease with time. After two 
years residents are likely to be more aware of the features of their home and street that 
annoy them (Coulthard et al., 2002; Groves et al., 2003). 
The relationship between the physical features and neighbour noise were analysed to test 
the second hypothesis. An increase in the distance between properties appears to be 
associated with a decrease in the volume of neighbour noise heard in the home. In 
particular, it is the distance to the dwelling to the right of the property. This may be related 
to the layout of the dwellings; stairs and hallways in terraced properties may not be 
providing a sound barrier as they have done in older housing. Renting tends to be 
associated with hearing neighbours more, in particular renting from RSLs. This may be 
related to RSL tenants having little or no choice in the selection of their home and being 
unhappy with the dwelling assigned to them. Also, social housing tends to have optimal 
occupation, that is more people living in a house than there would be in a same-sized house 
in the private sector. The results suggest that bigger homes with more space around them 
are associated with residents having more privacy, although not in the case of living areas. 
The results for noise and for overlooking both suggest that the dwelling layout in relation 
to the street could have a high level of influence on levels of privacy in the home and 
further research to test this relationship would be useful. 
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8.3 The impact of a variety of dwelling types on privacy in the home 
A variety of dwelling types could impact on privacy in the home. High dwelling densities 
may lead to a large proportion of dwellings being flats or terraces in a development. In 
areas where there is a lot of terraced housing residents tend to be more dissatisfied with 
their local area (Bramley and Power, 2009). Living at close proximity to neighbours may 
exacerbate any problems neighbours have with one another, particularly if residents feel 
that they have insufficient privacy in the home. The discussion about the influence of 
dwelling types on privacy resulted in the following hypothesis: 
" Proximity in flats, terraces and semi-detached housing increase levels of 
overlooking and noise, reducing privacy in the home. 
The results of the analysis testing the hypothesis are separated into two components: levels 
of overlooking and levels of neighbour noise heard. 
8.3.1 Proximity due to dwelling type and overlooking 
The impact of dwelling type and dwelling type mix on overlooking was analysed for three 
areas of the home; the living area, the bedroom area and the POS, and the results are 
reported in Table 8.3. The mix of dwelling types has no significant impact on the level of 
comfort with the view into the living room, however the type of dwelling a respondent 
lives in does. Residents tend to be more uncomfortable with the view into their living room 
when they do not live in a flat. In particular, terraced housing and detached housing are 
significantly associated with less comfort with the view into the living area. As was 
mentioned earlier, residents in detached housing may have higher expectations for privacy 
which are not fulfilled. Residents in terraced housing may feel that there is not enough 
distance between the street and the windows of the living areas. It may be that residents in 
flats on the first floor and above are more comfortable with the view into the living area 
because they are above street level. There may also be sufficient space between blocks of 
flats which deters people from looking into other dwellings from their own. Women are 
more comfortable than men with the view into the living room; this may reflect a desire to 
show off the interior decoration of a property as is common in areas that have been 
gentrified (Hanson, 1998). 
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The type of dwelling a resident lives in has a significant association with the level of 
comfort with the view into the bedroom area. Residents who live in dwellings other than 
flats are likely to be more comfortable with the view into the bedroom area than those who 
live in flats. It is interesting that this relationship is the opposite to the one between 
dwelling type and comfort with the view into the living area. Bedroom areas are likely to 
be on the first floor of a house and this may reduce the feeling of being overlooked. A 
proportion of the bedrooms are likely to be to the rear of a dwelling, consequently they 
may only be visible from private outdoor space. The bedroom areas of flats may seem 
more exposed to overlooking if the flat is single-aspect and faces the street; all the 
bedroom windows will face the street and whilst this is not problematic for living areas it 
may lead to discomfort with overlooking in bedroom areas. In some developments the 
bedrooms may face on to an internal communal space which may lead to feeling 
uncomfortable with the view into the bedroom area. 
The type of dwelling the resident lives in is not significantly associated with the level of 
comfort with the view into the POS. Rather, the ratio of dwelling types across the 
development is significantly associated with the level of comfort with the view into the 
POS. Residents who live in developments that are predominantly flats, then terraced 
housing then detached housing tend to be less comfortable with the view into the POS. 
Renting, either privately or from an RSL, is negatively associated with being comfortable 
with the view into the POS. Tenants may be uncomfortable because the rented 
accommodation may not be their ideal. Also, they may be limited by their tenancy 
agreement regarding what they can do with the POS. In developments where the dwelling 
type is predominantly flats residents with private open spaces may feel exposed to 
overlooking as a result of being near to high blocks of flats. 
8.3.2 Proximity due to dwelling type and neighbour noise 
The relationship between dwelling type and neighbour noise was analysed for two 
locations; inside the dwelling, and in the POS. A third analysis was carried out to establish 
if there was a relationship between the dwelling type and how annoyed a person was with 
the noise they could hear. The dwelling type or dwelling mix did not have a significant 
impact on hearing neighbour noise when in the POS. However, the dwelling type is 
associated with the level of neighbour noise heard in the home (as shown by Model I in 
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Table 8.4). Respondents who live in detached dwellings are less likely to hear neighbour 
noise when in their home, compared to those who live in flats. This result is perhaps 
unsurprising but it could be inferred that the materials and building methods used in 
constructing flats could be improved to further reduce the amount of noise transferred 
between flats. Retirees tend to hear neighbour noise less than other household types. This 
may be a result of retirees living adjacent to one another and being quieter households. 
Residents who live in dwelling types other than flats tend to be less annoyed by neighbour 
noise than those who do live in flats. Those living in detached or detached-linked houses 
are less annoyed by neighbour noise than residents who live in terraced housing. This 
corresponds with the results for the previous analysis; residents will be less annoyed by 
neighbour noise if they are unable to hear it. 
Model I 
Predictor variables 
(Constant) 
Dwelling type variables 
Terrace 
Detached linked 
Detached 
-. 407 . 205 -. 087 -1.982 . 048 
-. 478 . 140 -. 182 -3.407 . 
001 
Neighbour noise when in home Annoyed by neighbour noise 
SE ß-- t p- b SE tp 
3.761 . 143 26.351 . 000 
3.240 . 108 29.968 . 000 
. 534 . 
205 . 108 
2.603 . 009 
. 479 . 137 . 
167 3.496 . 001 
Intervening variables 
Rent/mortgage 
Rent RSL 
Retired, no dependents 
Single, retired 
Length of time 
. 378 . 159 . 
104 2.373 . 018 
. 585 . 203 . 
121 2.887 . 004 
-. 283 . 
084 -. 145 -3.356 . 001 
Model 2 
. 216 . 108 . 114 2.012 . 045 
. 536 . 216 . 112 2.488 . 013 
. 468 . 147 . 164 3.194 . 001 
. 43 7 . 219 . 08 7 1.992 . 047 
-. 354 . 083 -. 182 -4.245 . 000 
R 
. 375 . 
265 
R2 
. 141 . 
070 
Adjusted R2 
. 118 . 
052 
N 644 566 
Table 8.4: Multiple regression models for dwelling types & neighbour noise 
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8.4 The impact of mixed use development on privacy in the home 
Mixed use development may impact on the privacy of households who live adjacent to 
non- residential development. The impact could be positive or negative depending on the 
type of use. The hypothesis to be tested is: 
" Privacy in the home can be enhanced or reduced by a non-residential land-use 
adjacent to the home. 
The impact of the type of space to the rear and front of dwellings may have on privacy in 
the home was analysed in terms of overlooking and noise heard (see Table 8.5). There was 
no significant relationship between the type of space surrounding a dwelling and the level 
of comfort with the view into the living area. However, the type of space to the rear of a 
dwelling was found to have an association with the level of comfort with the view into the 
bedroom area and the POS. Communal space to the rear of a dwelling tended to be 
associated with lower levels of comfort with the view into the bedroom area. In Section 
8.3.1 above it was suggested that people living in flats overlooking communal areas may 
feel like the bedroom areas are exposed to overlooking. The results from this analysis 
suggest that this could well be true. Other uses that have a negative association with the 
view into the bedroom area are industrial or commercial uses. Again, these uses are related 
to comfort with the view into the bedroom area when they are to the rear of the dwelling. 
The level of comfort with the view into the POS is positively associated with schools and 
grounds being located to the rear of dwellings. This is perhaps unsurprising especially if 
access to the grounds is restricted to staff and students of the school through the week and 
no one at weekends. Renting from either a private landlord or a RSL is associated with 
lower levels of comfort with the view into the POS. As mentioned earlier this may be 
related to tenants being limited in what they can do to their POS. 
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Model 1 Model 2 
Comfort with view into bedroom area Comfort with view into POS 
Predictor variables b SE tpb SE tp 
(Constant) 2.953 . 
276 10.687 
. 
000 4.081 
. 
200 20.368 
. 
000 
Mix of uses variables 
rear communal space -. 521 . 253 -. 134 -2.062 . 
040 
rear 
-1.407 . 461 -. 136 -3.051 . 002 industry/commercial 
rear school & grounds . 726 . 
370 
. 
091 1.963 . 050 
Intervening variables 
rent/mortgage -. 764 . 272 -. 134 -2.813 . 005 
rent private landlord -. 657 . 202 -. 188 -3.256 . 001 
rent RSL -. 538 . 186 -. 165 -2.895 . 
004 
no rent 1.672 . 641 . 103 2.609 . 009 
couple, dependents . 489 . 181 . 129 2.701 . 007 
Length of time -. 238 . 116 -. 099 -2.050 . 
041 
R 
. 278 . 304 
R` 
. 077 . 093 
Adjusted R2 
. 050 . 068 
N 659 530 
Table 8.5: Multiple regression models for mix of uses and overlooking 
8.5 The impact of high quality boundaries on privacy in the home 
New sustainable housing developments are to be made from high quality materials and 
designed to a high standard (DETR, 2000a; DCLG, 2006). The type and quality of 
boundaries between properties can affect levels of privacy in the home (Al-Homoud and 
Tassinary, 2004). The final hypothesis to be discussed in this chapter seeks to test the 
impact of boundaries on privacy in the home: 
" Clearly marked boundaries have a positive impact on privacy in the home. 
The quality of the boundary between private and public space is positively associated with 
the level of comfort with the view into the POS. High quality boundaries are those which 
are made from durable materials and which have been designed well so that their purpose 
is obvious to the passer-by. Where boundaries fit these criteria residents tend to be 
comfortable with the view into the POS. Renting from a private landlord is negatively 
associated with the level of comfort with the view into the POS. As mentioned previously 
162 
Sustainable design and privacy charter I ? IC I IT 
this may be related to a lack of control over the space by the resident as a result of being a 
tenant. 
Model t 
Comfort with view into POS 
Predictor variables b SE ßtp 
(Constant) 1.048 1.095 . 
957 
. 
339 
Boundary quality variables 
quality of public/private delineation . 604 . 217 . 161 2.779 . 
006 
Intervening variables 
rent private landlord -. 644 . 200 -. 184 -3.219 . 001 
R . 271 
R2 . 073 
Adjusted R2 . 059 
N 530 
Table 8.6: Multiple regression model for boundary quality and overlooking 
8.6 Conclusion 
Statistical analysis in the form of multiple regression has been used to test the series of 
hypotheses relating features of the built environment to privacy in the home. The results 
relating physical features affected by dwelling densities and privacy in the home are 
interesting; more space does not necessarily mean more privacy from overlooking. This 
may be a result of high expectations for privacy on the part of the resident. The level of 
comfort with the view into the dwelling depended on whether it was the living area, 
bedroom area or POS. It seems likely that the internal configuration of rooms in the 
dwellings and how the rooms relate to external space have some bearing on the level of 
comfort with the view into the dwelling. The layout of the rooms in a dwelling may affect 
noise transmission between dwellings, particularly in terraced housing or flats. The quality 
of the materials used and the construction methods could also have an influence on noise 
transmission. Testing whether there was a relationship between the quality of boundaries 
and privacy in the home found that higher quality is associated with higher levels of 
comfort with the view into the POS. The use of high quality materials and design through a 
development may enhance privacy through a reduction in noise transmission and a 
decrease in the amount of opportunities for overlooking homes and private open space. 
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The testing of the hypotheses revealed that some physical features of a housing 
development are associated, negatively and positively, with privacy in the home. Many of 
the relationships are weak but they are significant. In Chapter Nine the results from the 
third set of analysis are discussed; whether the physical features of a sustainable housing 
development affect privacy in the home and consequently influence social interactions 
between neighbours. 
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The impact of design and privacy on social interaction in 
sustainable housing developments 
The impact of sustainable design & privacy on social interaction chapter NINE 
Chapter Nine: The impact of design and privacy on 
social interaction in sustainable housing developments 
9.1 Introduction 
The focus of this chapter is to explore the third aim of the research: 
" To ascertain if and how privacy in the home affects the relationship between 
the design of sustainable housing developments and social interactions 
between neighbours. 
To address this aim the following research question was investigated: how does privacy in 
the home affect the relationship between design and social interactions between 
neighbours? In Chapter Three it was proposed that privacy and social interaction are 
closely related concepts that affect one another. In particular, levels of privacy can impact 
on the quantity and quality of social interactions a person has, especially with a neighbour. 
The results reported in the previous two chapters indicated that the built environment can 
have a small influence on levels of privacy in the home and social interactions between 
neighbours, as hypothesised in Chapter Four. The remaining hypotheses to be tested 
theorise that the relationship between the built environment and social interactions between 
neighbours is affected by levels of privacy in the home (see Figure 9.1). To test these 
hypotheses factorial ANOVA and loglinear analyses were carried out and the results are 
discussed below. These two analyses were used to test the effect of the interaction between 
the design features and privacy in the home on social interactions. Some of the variance in 
the outcome variable not explained by the separate predictor variables may be explained by 
the interaction effect between the predictor variables (see Section 5.7, Chapter Five, for a 
detailed explanation). The interaction between the design variables, privacy variables and 
intervening variables was not analysed. This is because the sample size was not sufficiently 
large enough for the analysis to be significant or accurate. Therefore, it is important to be 
cautious when interpreting the results and to be aware that other interactions, with 
intervening variables such as household type, could also have an effect on the outcome 
variables. However, the results provide some indication of significant interactions between 
the design features and these are worthy of discussion. 
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Design of Sustainable 
Housing Developments 
ý 
Privacy in the Home 
T 
Social Interactions 
Between Neighbours 
Figure 9.1: Diagram representing the relationships studied The focus of chapter nine is 
highlighted 
9.2 Higher dwelling densities, privacy and social interaction 
The potential impact of higher dwelling densities on the physical features of a sustainable 
housing development, and the repercussions for privacy in the home and social interaction 
between neighbours were discussed in Chapter Four. Of the hypotheses proposed two were 
directly concerned with the interaction between the physical features potentially affected 
by density and privacy in the home, and how this interaction may affect social interactions 
between neighbours. The two hypotheses are: 
The space to the front of the dwelling provides a semi-private buffer zone that 
mediates between the public street and the private home, thus aiding social 
interactions with neighbours. 
" Higher density housing can have a negative impact on privacy in the home 
subsequently reducing levels of social interaction with neighbours. 
The results from the factorial ANOVA analyses testing these hypotheses are discussed in 
the following two sections. 
9.2.1 The relationship between the front POS9 privacy in the home and social 
interaction between neighbours 
It was established in Chapter Four that private outdoor space between the dwelling and the 
public street can be beneficial for privacy in the home and for social interactions between 
neighbours (see Section 4.2.1.1). Previous research has shown that a front POS can reduce 
overlooking of the home and also provide a place for social interactions to occur between 
the resident and their neighbours (Ravetz and Turkington, 1995; Brown and Cropper, 
2001). The results in Chapter Seven (Section 7.2) indicated that there was a positive 
association between having a front POS and positive social interactions between 
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neighbours, although no such association was found with privacy in the home in Chapter 
Eight (Section 8.2.1). However, it may be the case that the interaction between having a 
front POS and privacy in the home would be significantly associated with social 
interactions between neighbours. 
A two-way factorial ANOVA was carried out to ascertain whether the interaction between 
the area of the POS to the front of a dwelling and the level of comfort with the view into 
the POS has a significant association with the number of neighbours with positive 
relationships. The analysis also assesses whether the predictor variables have any 
individual, or main, effect on the outcome variable, that is the amount of variance in the 
outcome variable explained by the predictor variables (see Section 5.7, Chapter Five). 
When taken separately the predictor variables were significantly associated with the 
number of neighbours with positive relationships, and had a small main effect (see Table 
9.1). The area of the POS to the front is associated with the number of neighbours with 
positive relationships; an increase in the area of the POS is reflected by an increase in the 
number of neighbours with a positive relationship. Similarly, the main effect of the level of 
comfort with the view into the POS was significant and small. The results suggest that 
respondents who are more comfortable with the view into their POS are associated with 
having a higher number of neighbours with positive relationships. 
Independent variables Simple effects analysis of F- 
Effect 
iIfmodel dfeaidual /1 Size 
and interactions interaction ratio 2 
Area of POS to front 2.94 2 503 . 
054 0.01 
Level of comfort with view 4.97 2 503 
. 
008 0.02 
into POS 
Area of POS to front x 
Level of comfort with view . 269 4 503 . 898 
0.008 
into POS 
Level of comfort with view 
into POS within Area of 2.41 . 091 
POS to front (0m) 
Level of comfort with view 
into POS within Area of . 83 . 435 
POS to front (< 25m2) 
Level of comfort with view 
into POS within Area of 3.52 . 
030 
POS to front ('. 25m) 
Table 9.1: Results of factorial ANOVA anah'ses testing the relationships between the 
area of POS to the front, the level of comfort with the view into the POS and the number 
of neighbours with positive relationships 
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The results of the factorial ANOVA analyses show that the interaction between the area of 
the front POS and the level of comfort with the view into the POS was not significant and 
the effect size was negligible, therefore the interaction should be discounted. 
The hypothesis being tested with this set of analyses was whether providing a private 
outdoor space to the front of a dwelling can aid privacy and therefore contribute to social 
interactions between neighbours. The non-significant interaction between the POS to the 
front and the level of comfort with the view into the POS suggest that in the case of the 
thirteen housing developments used in this research the hypothesis should be rejected. A 
POS to the front of the dwelling is associated with having positive relationships with 
neighbours regardless of the levels of comfort with the view into the POS. Similarly, 
higher levels of comfort with the view into the POS are associated with higher numbers of 
positive relationships with neighbours. This provides some tentative evidence of the 
dialectical relationship between privacy and social interactions; however, it also suggests 
that a POS to the front of a dwelling does not facilitate this relationship. 
9.2.2 The relationship between net dwelling density, privacy in the home and social 
interaction between neighbours 
Higher dwelling densities have been linked to increased levels of social interaction because 
of an increase in the number of pedestrians using streets, and dwellings being in close 
proximity to one another (Krupat, 1985; Churchman, 1999). Research has also shown that 
higher dwelling densities can lead to feelings of overcrowding and reduced privacy which 
cause residents to withdraw from social interactions with their neighbours (Evans et al., 
1989; Freeman, 2001). In order to analyse the relationships between dwelling densities, 
privacy in the home and social interaction between neighbours a two-way factorial 
ANOVA was carried out. The results in Table 9.2 show that dwelling density was 
significant as a main effect. That is, it has an effect on the number of neighbours with 
positive relationships. The mean number of neighbours with positive relationships is 
almost constant for low (under 30dph) and medium (31-50dph) dwelling densities but 
drops significantly when the dwelling density is high (51 and over dph), as shown in Table 
9.4. 
168 
The impact of sustainable design & privacy on social interaction chapter NINF 
Independent variables Simple effects analysis of F- (/ 
Effect 
ail .. dcI 
dJra. 
Id. IP Si/C 
and interactions interaction ratio (4 ) 
Density (grouped) 3.367 2 609 . 035 0.01 Level of comfort with view 
. 059 2 609 . 943 0.004 into living 
Density (group) x Level of 
comfort with view into 2.506 4 609 . 
041 0.013 
living 
Level of comfort with view 
into living area within low- 2.01 . 135 density group 
Level of comfort with view 
into living area within 3.65 . 027 
medium density group 
Level of comfort with view 
into living area within high- 5.72 . 
003 
density group 
Table 9.2: Results offactorial ANOVA analyses testing the relationships between the net 
dwelling density, the level of comfort with the view into the living area and the number 
of neighbours with positive relationships 
The interaction between net dwelling density and the level of comfort with the view into 
the living area is significantly associated with the mean number of neighbours with 
positive relationships. Table 9.3 shows that the mean number of neighbours with positive 
relationships drops considerably for both those who are comfortable and uncomfortable 
with the view into the living area when the dwelling density is high. The combination of 
high dwelling densities and reduced privacy has a considerable negative influence on 
social interactions with neighbours as found by Evans et a!. (1989). 
Net dwelling density 
Low Medium High 
Level of comfort with view (0-30dph) (31-50dph) (51 and over dph) Overall 
into living A4 (S! )) A! (S! )) Al (SD) Al (SY)) 
Uncomfortable 1.85 (1.22) 1.93 (1.25) 1.07 (1.17) 1.72 (l . 26) 
Neither 1.51 (1.28) 1.54 (1.30) 1.67 (1.55) 1.56 (1.35) 
Comfortable 1.82(l. 18) 1.67 (1.31) I. 40 (1.20) 1.64 (1.24) 
Overall 1.79 (1.22) 1.81 (1.28) 1.27 (1.26) 1.67 (1.27) 
Table 9.3: Mean number of neighbours with positive relationships for net dwelling 
density and level of comfort with view into the living area 
The purpose of this analysis was to test the hypothesis that people living in higher density 
housing developments may have fewer social interactions with their neighbours as a result 
of a lack of privacy in the home. The results indicate that residents in high-density 
developments have a lower number of neighbours with positive relationships compared to 
those living in low or medium density developments, regardless of whether they are 
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comfortable or uncomfortable with the view into the living area. However, in high-density 
developments those who are comfortable with the view into the living area have a higher 
mean number of neighbours with positive relationships than those who are uncomfortable. 
This result suggests that the hypothesis holds true for the sample used in this research. It 
may be that if high-density developments are designed to ensure optimal privacy residents 
will have more neighbours with positive relationships. 
9.3 A walkable urban environment, privacy and social interactions 
Claims have been made that the design of the urban environment can encourage residents 
to walk to destinations rather than use other forms of transport, particularly the private car 
(du Toit et al., 2007; Leslie and Cerin, 2008). As well as being beneficial for physical 
health it has been suggested that social interactions would increase, benefiting feelings of 
sense of community and social cohesion (Brown and Cropper, 2001; Duany et al., 2001) . 
However, there are implications for privacy in the home in that busy streets may lead to 
less privacy resulting in a decrease in social interactions with neighbours (Baum et al., 
1978). The conclusion of this review was the following hypothesis which will be tested in 
this section: 
"A high level of walkability increases pedestrian activity has a negative impact 
on privacy thus reducing social interactions with other residents. 
In Chapter Seven multiple regression analyses were carried out to establish which physical 
features impacted on social interactions between residents, and between neighbours. The 
results showed that only traffic calming measures had a positive association with the 
number of neighbours a resident has positive relationships with. In light of this result the 
analyses in this section specifically test whether levels of privacy affect this relationship in 
an effort to understand how privacy in the home may be associated with social interactions 
between neighbours. 
9.3.1 The relationship between traffic calming, levels of privacy in the home and the 
number of neighbours with positive relationships 
The effect privacy in the home may have on the relationship between traffic calming and 
the number of neighbours with positive relationships was tested using a two-way ANOVA. 
The influence of levels of comfort with the view into the POS, and levels of comfort with 
the view into the living area were tested separately. However, the results of the two 
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separate analyses are similar (Table 9.4). The type of traffic calming feature (no traffic 
calming features, some traffic calming features or a Home Zone design) on a street had a 
significant and medium effect on the number of neighbours with a positive relationship. 
Residents on streets where there is traffic calming have a higher mean number of 
neighbours with positive relationships than residents on streets where there are no traffic 
calming features and those streets designed as Home Zones. Both the level of comfort with 
the view into the POS and into the living area were found to have little effect and not be 
significant. Similarly, the interactions between traffic calming and the level of comfort 
variables had little impact on the mean number of neighbours with positive relationships. A 
potential increase in pedestrians as a result of less traffic in a street does not seem to affect 
residents' feelings of being overlooked and subsequently this has no impact on social 
interactions between neighbours. 
A third factorial ANOVA analysis was carried out to investigate the relationship between 
traffic calming, neighbour noise heard, the level of annoyance with the noise heard and the 
number of neighbours with positive relationships. As with the previous models traffic 
calming had a significant and substantial influence on the number of neighbours with 
positive relationships. On streets where there are traffic calming features or a Home Zone 
residents who cannot hear their neighbours tend to have an increased number of 
neighbours with positive relationships compared to residents on streets with no traffic 
calming features (see Figure 9.2). Even when residents can hear their neighbour noise on 
streets with traffic calming features the mean number of neighbours with positive 
relationships is similar to those who cannot hear neighbour noise (Table 9.5). In contrast, 
those who live on streets that are Home Zones tend to have positive relationships with a 
smaller number of neighbours if they can hear neighbour noise compared to those who 
cannot hear neighbour noise. 
The aim of these analyses was to establish whether traffic calming features reduced levels 
of privacy in the home and consequently impaired social interactions between neighbours. 
Traffic calming features did not affect levels of comfort with the view into the dwelling or 
private open space, however neighbour noise seems to be affected. In situations where 
streets have traffic calming features the level of social interaction is high for both those 
whose privacy is impaired and is not. However, on streets designed as Home Zones a lack 
of audio privacy is associated with a drop in social interaction. There may be a number of 
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reasons for this beyond the scope of the research but one possibility is that a lack of noise 
from vehicular traffic in Home Zone areas may result in residents being more aware of 
neighbour noise. 
Independent variables and Simple effects analysis F- 
interactions of interaction ratio 
Traffic calming 
Level of comfort with view 
into POS 
Traffic calming x Level of 
comfort with view into POS 
Traffic calming 
Level of comfort with view 
into living area 
Traffic calming x level of 
ý' (' 
Effect 
d ndci d`rcaidual n size 
.. _- 
/iA% ) 
lZ 
6.49 2 515 . 002 . 058 
2.51 2 515 . 082 . 016 
. 632 4 515 . 640 . 009 
7.05 2 609 . 001 . 058 
. 
106 2 609 
. 
899 
. 
001 
comfort with view into living . 817 4 609 . 515 . 000 
area 
Traffic calming 8.12 2 498 . 000 . 081 Noise heard when in POS 2.31 1 498 . 129 . 007 Annoyed by noise heard . 068 1 498 . 794 . 005 Traffic calming x noise heard 2.99 2 498 . 051 . 023 in POS 
Noise heard in POS 
within traffic calming (no 2.49 
traffic calming) 
Noise heard in POS 
within traffic calming . 92 
(yes traffic calming) 
Noise heard in POS 
within traffic calming 4.79 
(Home Zone) 
Traffic calming x annoyed by 
noise 
Noise heard when in POS x 
annoyed by noise heard 
. 
115 
. 337 
. 029 
3.53 2 498 . 030 . 039 
Annoyed by noise within 
traffic calming (no traffic . 
10 
calming) 
Annoyed by noise within 
traffic calming (yes 12.92 
traffic calming) 
Annoyed by noise within 
traffic calming (Home 1.74 
Zone) 
. 757 
. 000 
. 187 
0.56 1 499 
. 
457 
. 
003 
Annoyed by noise within 
noise heard in POS (hear 10.89 
noise) 
Annoyed by noise within 
noise heard in POS 0.39 
(cannot hear noise) 
Traffic calming x noise heard 
in POS x annoyed by noise 
. 001 
. 532 
. 
897 3 499 
. 
442 . 005 
Table 9.4: Results of factorial A NOVA analyses testing the relationships between traffic 
calming, privacy in the hone and the number of neighbours with positive relationships 
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Level of traffic calming 
Level of no yes Hone 
neighbour M (SD) M (SD) Zone 
noise heard Al (Si)) 
Hear noise 
0.63 1.80 1.40 
(0.895) (1.20) (1.22) 
Don't hear 1.00 1.88 1.86 
noise (1.23) (1.28) (1.33) 
Overall 
0.78 1.84 1.67 
(1.04) (1.24) 
_ 
(1.30) 
street dwelling on have traffic caln9ng 
Figure 9.2: Graph showing the Table 9.5: Mean number of neighbours 
interaction between traffic calming with positive relationships 
and the level of neighbour noise 
heard when in POS 
9.4 The quality of boundaries, privacy and social interaction 
The feature of high quality pertinent to the research are the boundaries between the space 
of the home and the street, and the boundary between neighbouring dwellings. The type 
and quality of a boundary can aid or detract from privacy in the home as well as social 
interactions between neighbours (Stokoe and Wallwork, 2003; Al-Homoud and Tassinary, 
2004). The results of the analyses in Chapters Seven and Eight revealed associations 
between boundaries and privacy in the home as well as social interactions between 
neighbours. Loglinear analysis (see Section 5.7.3, Chapter Five, for a discussion) has been 
used to establish whether there are any interactions between the quality of boundary, levels 
of comfort with the view into the POS, and the frequency with which neighbour noise is 
heard in order to test the following hypothesis: 
" Clearly marked boundaries can benefit privacy in the home resulting in social 
interactions between neighbours. 
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9.4.1 The relationship between the quality of boundaries, privacy in the home and 
social interactions between neighbours 
In the first of two three-way loglinear analyses carried out the variables of quality of 
boundary, feeling comfortable with the view into the POS and getting on with neighbours 
were tested for any interactions. The final model contains two interactions: getting on with 
neighbours x level of comfort with view into the POS; and level of comfort with view into 
POS x quality of boundaries (see Table 9.6). The results show that the quality of the 
boundaries between private and public space does have an association with feeling 
comfortable with the view into the POS. Residents who live in dwellings with very good 
quality boundaries are twice as likely to be comfortable with the view into the POS as 
those with boundaries that are good quality (Table 9.7). The level of comfort with the view 
into the POS appears to affect how well residents get on with their neighbours; those who 
are comfortable with the view into their POS are significantly more likely to get on with 
their neighbours than those who are uncomfortable with the view into their POS. 
XZ df p 
Overall model 2.884 3 . 
410 
Get on with neighbours x level of comfort with view into POS 6.270 2 . 
044 
Level of comfort with view into POS x Quality of boundaries 8.031 2 . 
018 
Table 9.6: Results of loglinear analysis between the quality of boundaries, the level of 
comfort with the view into the POS and get on with neighbours 
Variables Comfortable with view into POS 
Uncomfortable Neither Comfortable TOTAL 
(a) Get on with Yes 71 71 20S 407 
neighbours 
(b) Quality of 
boundary 
No 10 6 12 28 
TOTAL 81 77 277 435 
Good 25 21 74 130 
Very Good 46 56 203 305 
TOTAL 81 77 277 435 
Table 9.7: Contingency table showing (a) how many respondents get on with their 
neighbours according to their level of comfort with the view into the POS and (b) 
respondents' level of comfort with the view into the POS when the quality of the 
boundary between public and private space differs 
The second three-way loglinear analysis investigated the relationships between the quality 
of boundaries, neighbour noise heard in the POS and how well respondents get on with 
neighbours. Two interactions were significant (Table 9.8). Respondents with good quality 
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boundaries were more likely to hear neighbour noise than those who had very good quality 
boundaries (Table 9.9). The analysis revealed that neighbour noise heard in the POS 
interacts with getting on with neighbours. Residents who cannot hear neighbour noise are 
four times more likely to get on with their neighbours than those who can hear neighbour 
noise. The results from both of the analyses suggest that privacy in the home has an 
influential role as the intermediary between the quality of the boundaries and social 
interactions between neighbours. 
X2 df p 
Overall model 3.893 3 . 
143 
Get on with neighbours x neighbour noise heard in POS 13.174 1 <. 001 
Neighbour noise heard in POS x Quality of boundaries 11.488 1< . 
001 
Table 9.8: Results of loglinear analysis between the quality of boundaries, neighbour 
noise heard in the POS and get on with neighbours 
Variables Neighbour noise heard in POS 
Hear noise 
Don't hear 
noise 
Gct on with 
neighbours 
Quality of 
boundary 
TOTAI. 
Yes 199 249 448 
No 24 7 31 
TOTAL 223 256 479 
Good 95 67 162 
Very Good 172 241 413 
TOTAL 267 308 575 
Table 9.9: Contingency table showing(a)how many respondents get on with their 
neighbours according to whether they can hear neighbour noise in the POS and (b) 
whether respondents' can hear neighbour noise in the POS when the quality of the 
boundary between public and private space differs 
The analyses in this section were carried out in order to identify an association between the 
quality of property boundaries, privacy in the home and social interactions between 
neighbours. The quality of the boundaries seems to have a significant association with 
privacy in the home and privacy in the home have a subsequent association with social 
interactions between neighbours. Better quality boundaries are likely to he associated with 
higher levels of satisfaction with privacy in the home. I lgher levels of satisfaction with 
privacy in the home are related to higher levels of social interaction with neighbours. 
Ensuring that boundaries are clearly demarcated is likely to enhance privacy in the home, 
possibly resulting in more social interactions between neighbours. 
175 
The impact of sustainable design & privacy on social interaction chapter NINE; 
9.5 Conclusion 
The purpose of this chapter was to investigate interactions between the design of 
sustainable housing developments, privacy in the home and social interactions between 
neighbours. Building on the results from Chapters Seven and Eight, and working from the 
hypotheses derived from the literature review in Chapters Two, Three and Four, a series of 
analyses were carried out. The results from the analyses suggest that the design of the built 
environment has an effect on privacy in the home resulting in a decrease or increase in 
social interactions between neighbours. An overview of the findings are summarised in 
Table 9.10. The findings suggest that where the design of built environment enhances 
privacy in the home there tends to be an increase in social interactions between neighbours. 
The implications of these findings, and those from the previous two chapters, for theory 
and policy are discussed in the following chapter. 
Hypothesis 
Evidence to 
support 
hypothesis 
Significant effect of impact on 
social interactions of the 
interaction between physical 
features & privacy in the home 
The space to the front of the dwelling provides a 
semi-private buffer zone that mediates between the 
public street and the private home, potentially aiding 
social interactions with neighbours. 
No 
Higher density housing can have a negative impact 
on privacy in the home subsequently reducing levels Yes 
of social interaction with neighbours. 
Social interactions increased as a result of a walkahle 
urban environment. 
Privacy possibly impaired as more pedestrians on Yes 
street potentially increasing levels of overlooking of 
homes. 
Very weak 
Weak 
Clearly marked boundaries may have a positive 
impact on privacy in the home. 
Social interaction between neighbours may he aided 
Yes Weak 
as no ambiguity regarding boundaries. 
Table 9.10: Overview of evidence supporting the interaction between ph sical firatures, 
privacy in the home and social interactions between neighbours 
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Chapter Ten: Balancing privacy in the home with 
social interactions between neighbours in sustainable 
housing developments 
10.1 Introduction 
The purpose of the research was to investigate the relationship between the design of 
sustainable housing developments, privacy in the home and social interactions between 
neighbours (see Figure 10.1). This thesis argues, based on the empirical findings from 
thirteen case studies, that whilst certain features of sustainable design do reduce levels of 
privacy in the home, others facilitate not only social interactions between neighbours but 
also enhance privacy in the home. The findings show that both privacy in the home and 
social interactions between neighbours are associated positively with the provision of 
private open space (POS) to the front of a dwelling, and high quality boundaries. 
Communal spaces that are appropriately designed are associated positively with social 
interactions between neighbours, whereas living in a flat is not. However, living in a flat 
reduces the likelihood of overlooking. 
Empirically investigating the premise that the built environment can facilitate particular 
behaviours is an emerging field known as supportive environment theory. This research 
contributes new knowledge in the form of indicators measuring the built environment, 
social interaction between neighbours and privacy in the home. It also highlights the 
importance of considering privacy as well as social interactions in policy and design 
guidance. The findings provide empirical evidence that could be used to inform built 
environment policy and practice. 
In this chapter the broad outcomes of the research are considered in relation to government 
policy, design guidance and theory, beginning with an overview of the results and their 
contribution to knowledge. Some particular limitations that prompt caution in interpreting 
the results are reviewed, followed by a discussion of the implications of the findings for the 
future design of sustainable housing developments, including recommendations for policy 
and practice. Some directions for future research extending from this research are given 
and the chapter concludes with a summary of the most important outcomes for privacy in 
the home and social interactions between neighbours in sustainable housing developments. 
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Key to the research questions: 
Aim 1: To establish if and how the design of sustainable housing developments can 
support social interactions between neighbours. 
1. What are the design elements required to achieve sustainability in housing 
developments that may have an impact on privacy in the home and social 
interaction between neighbours? 
2. What is the definition of social interactions between neighbours? 
3. What is the impact of design elements on social interaction between neighbours 
in sustainable housing developments? 
Aim 2: To identify if and how privacy in the home is affected by the design of 
sustainable housing developments. 
4. What is the definition of privacy in the home for the purposes of this research? 
5. Do the design features of sustainable housing developments have an impact on 
privacy in the home and if so, what is the nature of the impact'? 
Aim 3: To ascertain if and how privacy in the home affects the relationship 
between the design of sustainable housing developments and social interactions 
between neighbours. 
6. How does privacy in the home affect the relationship between design and social 
interactions between neighbours? 
Figure 10.1: Diagram representing the research aims and questions 
The sustainable development of built and urban environments has been incorporated into 
UK government planning policy and building regulations (ODPM, 2005b; DCL(j, 2006). It 
has been argued that the design of the urban environment can contribute to social 
sustainability through the creation of mixed-use, high-density development that is built to a 
high quality (Elkin et al., 1991; Sherlock, 1991; Churchman, 1999; Urban Task Force, 
1999). Such development can encourage people to walk rather than drive, to use local 
facilities rather than distant ones, and to interact with one another (Winter and Farthing, 
1997; Burton, 2000b). Social interactions between residents in their local area can lead to 
the creation of relationships, fostering a sense of community and social cohesion (Unger 
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and Wandersman, 1985). However, social interactions are one side of a dichotomy, the 
other side of which is privacy (Altman, 1975). Privacy in the home is important for mental 
well-being and can have considerable effects (both negative and positive) on a person's 
social interactions (Evans et al., 1989; Regoeczi, 2003). Therefore, when discussing how 
the built environment can influence social interactions between neighbours, it is important 
that the impact on privacy in the home is also understood. This thesis presents empirical 
research on how the design of sustainable housing developments could impact on privacy 
in the home, as well as on social interactions between neighbours. A particular focus was 
whether the relationship between the design of sustainable housing developments and 
social interactions between neighbours was in any way affected by privacy in the home. 
10.1.1 Summary of results 
Previous chapters considered a series of hypotheses concerning the impacts that physical 
features affected by sustainable design principles may have on social interactions between 
neighbours and privacy in the home. Table 10.1 lists the hypotheses and the extent of 
empirical support for each. Many of the hypotheses were supported; however, the majority 
of the relationships were weak, compelling caution in generalising about the results. There 
are indications that higher dwelling densities are associated with less privacy in the home 
as a result of overlooking from the street. Providing private open space to the front of a 
dwelling is associated with increased privacy in the home and also higher levels of social 
interaction with neighbours. Residents who live in flats appear to have lower levels of 
social interaction with their neighbours as hypothesised. Residents who live in 
developments with a mix of uses seem to know more people in their development and this 
may also be related to legible and permeable street layouts and traffic calming features 
which can encourage walking. The regular use of communal spaces is associated with 
higher levels of social interaction with neighbours, however the physical features of the 
communal space may influence who will use the space. 
For some of the remaining hypotheses there was no relationship at all between the 
variables and, for others, the relationship tended to be the opposite of that posited. Many of 
the features thought to contribute to the walkability of a development were not 
significantly associated with knowing people in the development. In particular there was 
evidence to suggest that rather than gridlike patterns being advantageous for walking, and 
therefore social interactions, it was layouts with no discernible pattern that were beneficial. 
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The quality of the street furniture and footpaths had no relationship with knowing people in 
the development, nor did the length of the urban blocks. Communal and on-street car 
parking facilities and bicycle storage did not influence social interactions between 
neighbours. Communal car parking and communal bike storage were found to be 
associated with less social interaction with neighbours. The implications of these findings 
are discussed in Section 10.4. 
Design Hypothesis 
principle 
Higher dwelling densities 
The space to the front of dwellings is too small for residents to 
utilise, reducing the opportunity for social interaction with 
neighbours. 
Evidence to Strength of 
support evidence 
hypothesis 
Yes Weak 
Less private open space reduces levels of privacy between 
members of the household. No 
Less private space in the home reduces levels of privacy 
between members of the household. No 
Where it is easier for people in the street and neighbours in 
dwellings to look into homes, privacy in the home is infringed. Yes Weak 
In higher density housing it is easier to hear neighbours, which 
infringes on privacy in the home. Yes Very weak 
The space to the front of a dwelling provides a semi-private 
buffer zone that mediates between the public street and the 
private home, thus aiding social interactions with neighbours. 
No 
Higher density housing has a negative impact on privacy in the 
home subsequently reducing levels of social interaction with Yes Very weak 
neighbours. 
Variety of dwelling types & sizes 
Where neighbours are at different stages in the life cycle with 
different lifestyles, the opportunities for conflict and negative yes Weak 
social interaction are increased. 
The design of blocks of flats provides residents with less 
opportunities for social interactions than the design of housing Yes Very weak 
Proximity in flats, terraces and semi-detached housing increase 
levels of overlooking and noise, reducing privacy in the home. Yes Weak 
Mixed use development 
Meeting at facilities and amenities in the development increases 
opportunities for social interaction between residents. Yes Medium 
Walking to/from facilities and amenities in the development 
increases opportunities for social interactions between Yes Medium 
residents. 
Privacy in the home can be enhanced or reduced by a non- Yes Very weak 
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Design Hypothesis Evidence to Strength of 
principle support evidence 
residential land-use adjacent to the home. 
hy othesis . P. _ ----_ -_ 
Urban brownfield location 
The intensification of urban areas impacts on privacy in the 
home through an increase in overlooking and noise from Inconclusive Inconclusive 
neighbours and street users. 
Walkable urban environment 
A legible and permeable street layout connected to the existing 
street network encourages residents to walk through the 
development, increasing opportunities for social interaction. 
Yes Medium 
A high level of legibility, due to a grid or deformed grid layout, 
encourages residents to walk through the development. No 
increasing opportunities for social interaction. (opposite) 
Weak 
Small urban blocks encourage residents to walk through the 
development, increasing opportunities for social interaction. No 
Good footpath provision encourages residents to walk through 
the development, increasing the opportunities for social 
interaction. 
High quality street furniture provision encourages residents to 
walk through the development, increasing opportunities for 
social interaction. 
No 
No 
Traffic calming encourages residents to use streets as 
pedestrians, increasing the opportunities for social interaction. Yes Medium 
Active building frontages encourage residents to walk through 
the development, increasing opportunities for social 
interaction. 
No 
A high level of walkability results in more pedestrians on the 
street resulting in privacy being impaired because homes are Insufficient 
overlooked. data 
A high level of walkability increases pedestrian activity has a 
negative impact on privacy thus reducing social interactions 
with other residents. 
Provision of adequate recreational & communal space 
Provision of public open space for a common purpose 
encourages residents to interact with one another. 
Households regularly using communal space have more 
opportunities for social interaction with their neighbours. 
An appropriate variety in landscape design encourages all 
residents to use communal space regularly, increasing 
opportunities for social interaction 
Energy efficient design of buildings & urban environment 
Communal cycle storage areas provide opportunities for social 
interaction between residents. 
Yes and no Very weak 
No Medium 
(opposite) 
Yes Very weak 
Yes and no Very weak 
No 
(opposite) 
Medium 
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principle 
Communal parking areas for residents increase opportunities 
for social interaction. 
On street car parking increases opportunities for residents to 
interact with those walking by. 
k'lic pli I l'I ! \' 
Evidence to Strength of 
support evidence 
hypothesis 
No 
(opposite) 
Medium 
No 
High quality developments in keeping with local character 
Clearly marked boundaries aids social interactions between 
neighbours. Yes Very weak 
Clearly marked boundaries have a positive impact on privacy in 
the home. Yes Very weak 
Clearly marked boundaries can benefit privacy in the home 
resulting in social interactions between neighbours. Yes Very weak 
Table 10.1: An overview of the hypotheses and whether the findings support them 
10.2 Contribution to knowledge 
The empirical research described in this thesis was underpinned by a review of theory on 
privacy, social interactions and the sustainable design of the built environment. An 
examination of the concept of privacy revealed specific definitions of privacy in terms of 
the individual. Definitions of privacy in the home were more general and varied. From 
these existing definitions a new definition of privacy in the home was developed. Privacy 
in the home was operationalised as a series of new quantitative indicators designed to 
capture the various aspects of the concept. Similarly, a definition of social interactions 
between neighbours was developed to encompass the locational and sociological aspects of 
the concept relevant to this research. Empirical research has tended to focus on 
neighbouring across a larger spatial scale than that used in this research and previous 
definitions focus on the concept of neighbouring rather than social interactions. It is 
common in sociological and psychological research and theory to consider social 
interactions and privacy as two related concepts that fonn a dichotomy; however, in built 
environment theory, policy and research they are treated as two separate and unrelated 
concepts. In an attempt to redress this misconception the dichotomy of privacy and social 
interactions was studied in relation to the built environment The definitions and 
operationalisation of privacy in the home (developed in Chapter Three) and social 
interactions between neighbours (developed in Chapter Two) could he more widely 
employed in other research investigating the concept of the home and neighbours. 
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Previous empirical research has tended to focus on one or two design principles at a time 
(for example density and dwelling type; Bramley and Power, 2009). In contrast, all the key 
principles considered necessary in the design of a sustainable housing development, are 
brought together in this thesis (see especially, Chapter Four). The specific physical features 
likely to be affected by the key principles have been identified and indicators have been 
developed to measure those effects. This set of indicators should prove invaluable to other 
researchers investigating housing developments at the scale of the development or 
neighbourhood. 
The findings presented in previous chapters have implications for policy and practice in the 
UK. Much of current policy on the sustainable design of the built environment in the UK is 
based on assumptions rather than rigorously tested evidence of what features do and do not 
work. This research contributes to the much-needed evidence base for the design of 
sustainable housing developments. The results highlight that the design principles of 
sustainable housing are associated with (negatively as well as positively) social 
interactions between neighbours and that privacy in the home can also be affected. The 
findings also suggest that the dichotomous relationship between privacy in the home and 
social interactions between neighbours should be addressed by policymakers and designers 
of sustainable housing. The division of the design of sustainable housing into eight 
principles and subsequent physical features provides the opportunity to understand how 
each part of the design can have an effect. Scrutinising sustainable housing developments 
in such a comprehensive way had not been carried out in research previous to this study. 
The level of detail in the data collected in this research would be lost if the design of 
sustainable housing had been measured using an overall composite indicator (created by 
aggregating the underlying indicators). 
10.3 Limitations of the research 
The relationships outlined in the preceding three chapters are statistically significant but, 
despite that, caution must be exercised in their interpretation. The findings are based on 
data from thirteen housing developments of varying sizes across England and Wales. A 
rigorous selection process ensured that there was meaningful variation in scores for the 
physical features being measured. However, the drawback of this system is variation in 
development size and, consequently, sample sizes associated with each development. 
Selecting meaningful physical boundaries of the developments meant that it was not 
183 
Conclusion chapter TEN 
possible to have similarly sized populations across the thirteen developments. To try to 
minimise differences in sample sizes, in some developments all members of the population 
were asked to participate whilst, in others, only a random sample were invited (for 
example, every third address), as discussed in Chapter Five. 
This was primarily a quantitative study and therefore it was important that the number of 
respondents was sufficient for statistical analyses. No qualitative data were collected in the 
form of interviews or focus groups. A result of this is that some depth is missing from the 
data which may have been beneficial in understanding respondents' feelings about privacy 
in the home and social interactions between neighbours. Qualitative data can facilitate the 
interpretation of the relationship between two numerical variables which statistical 
analyses are unable to provide (Bryman, 2004). 
A cross-sectional approach was taken in this study and this is a significant drawback of the 
research. Cross-sectional research is problematic because it is almost impossible to infer 
causal relationships. The data is collected simultaneously and therefore there is no time 
ordering of the variables. Inferences can be made based on sound reasoning however `the 
real pattern of causal direction [may be] ... the opposite of that which 
is anticipated (ibid., 
p. 231). If time had allowed, it may have been better to attempt a longitudinal approach. If 
possible, residents would have been traced moving from one development to another, more 
sustainable one. The differences in design features between the developments would have 
been measured as would any changes in the residents' levels of social interaction and 
perceptions of privacy. It would then be possible to infer some causal relationships. 
However, there is a potential problem with a longitudinal approach for this research. When 
a person moves house it is not necessarily just their physical environment that changes, for 
example a person may have a different job, the composition of the household may have 
altered, and they may have a longer (or shorter) commute to work. Consequently many 
variables would need to be measured to try to ascertain the effect of intervening factors, as 
well as the built environment on behaviour. 
The variables used in the research were specific to social interaction between neighbours 
as discussed in Chapter Five. It may have been advantageous to collect more data on the 
frequency of interactions between neighbours and the quality of those interactions. In 
particular, collecting data measuring which specific neighbours the respondent interacted 
with could have enhanced the analysis of the data relating to dwelling types and dwelling 
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densities. In this way, the relationship between the respondent's social interactions with a 
neighbour, and the location of the neighbour's dwelling relative to the respondent's 
dwelling could have been analysed more fully. Similar neighbour-specific data on privacy 
would also enhance the data and subsequent analysis. 
Throughout the analysis automated stepwise procedures were avoided for reasons 
discussed in Chapter Five (and see also Derksen and Keselman, 1992). In spite of this the 
analyses remained vulnerable to concerns relating to statistical hypothesis testing (for 
example see Cohen, 1994), and the selection of particular models when others could 
provide a similarly good explanation of observed data. Emerging techniques for model 
selection using information theory (for example, Whittingham et al., 2006) may overcome 
some of these problems but have yet to be accepted and widely used in built environment 
research. An alternative approach to the analysis and interpretation of the data is fuzzy-set 
theory (Ragin, 2000). Using the fuzzy-set theory approach could provide a more informed 
and less restricted analysis of the data. Fuzzy-set theory looks to move away from linear 
models, common in quantitative analysis, and follows a set-theoretic model where the 
diversity between cases is explored rather than minimised. There is an argument that these 
alternative methods to null hypothesis testing should be tried in the built environment field. 
The overview of results highlighted the fact that the majority of the significant 
relationships were weak associations between the physical features and social interactions 
and privacy in the home. The associations may be weak but they should not be dismissed; 
given that the majority of the UK population live in urban areas across the country the 
impact of weak results on each individual can multiply into a strong effect. There are also 
many other factors that could impact on privacy in the home and social interactions 
between neighbours which were beyond the scope of the research. Specific characteristics 
of residents such as ethnicity and religion have been found to influence neighbouring 
(Merry, 1979), as well as aspirations for creating a sense of community (Riger and 
Lavrakas, 1981; Unger and Wandersman, 1982). It was not possible to collect data on all 
the characteristics of the residents and those shown to be repeatedly influential in previous 
research were selected for use (Bryman, 2004). Characteristics peculiar to individual 
developments and the cities they are in may also contribute to the levels of privacy a 
person desires and the amount of social interaction they participate in. Therefore to find 
185 
Conclusion chapter TEN 
that the design of the built environment does have some weak but overall impact on 
privacy and social interactions should not be ignored. 
10.4 Implications of the findings for policy and practice 
Design guidance and government policy on planning and housing advocate the building of 
housing developments that are socially sustainable (ODPM, 2005b). Various physical 
features may facilitate social interactions between residents, resulting in the development 
of social cohesion and a sense of community amongst residents. The findings from this 
research offer empirical evidence that is relevant to these policies and design guidance. 
The implications of the results for policy and design guidance are examined and discussed 
in terms of each design principle of sustainable development. 
10.4.1 High-density development 
According to its advocates, there are many benefits (in sustainability terms) of building 
housing at high densities, such as an increase in opportunities for social interactions as a 
result of more people being in the street and dwellings being closer together (Krupat, 1985; 
Churchman, 1999). For dwellings to be closer together there needs to be a reduction in the 
amount of space surrounding dwellings, such as smaller private outdoor spaces at the front 
of dwellings. Private open space to the front of a dwelling has the potential to aid privacy 
in the home and social interactions (Winter et al., 1993; Brown and Cropper, 2001; 
Mulholland Research and Consulting, 2003). The findings reported in the previous 
chapters indicate that there is an association between having little or no front private open 
space and interacting less with neighbours and knowing people in the development. The 
provision of a private open space between the front of the dwelling and the street is 
associated with reduced levels of overlooking whilst simultaneously providing a semi- 
private space that is associated with providing opportunities for social interactions between 
neighbours, and other residents. 
Residents in higher density housing reported higher levels of overlooking and noise 
intrusion as well as lower levels of social interaction with neighbours than residents in 
lower-density housing (see also, Lindsay et al., 2010). Previous empirical research has also 
shown that living in high-density housing can lead to social withdrawal and knowing few, 
if any, people in the locale (Dempsey, 2008a). Although other research has shown that 
high-density housing can have a positive impact on the number of people a resident knows 
in their neighbourhood (Raman, 2005). This may be a consequence of the design of the 
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development and even in higher density housing developments, planners and developers 
should give careful consideration to the provision of private open space to the front of 
dwellings. 
10.4.2 Variety of dwelling types and sizes 
Many developments, such as retirement villages or gated communities, promote 
homogenous communities through the restrictions placed on who may live in a 
development (Atkinson et al., 2003). This may be detrimental to society as a whole and, 
therefore, developments with a variety of dwelling types and sizes have been advocated 
(Barton, 2000; DCLG, 2006; Rudlin and Falk, 2009). Housing developments made up of a 
variety of dwelling types and sizes are less likely to be populated by a homogenous group 
(Barton, 2000). Residents at different stages in the life cycle are able to contribute different 
services to a community, and pressure on facilities (for example schools) is evenly spread 
over the years (ibid. ). Chapter Seven illustrates that retired people and those with young 
families are likely to know more people in their developments than other household types. 
However, it was not possible to discern whether they knew neighbours who were similar to 
themselves or who came from other household types, such as couples with no dependents 
or single occupants. Renting accommodation from RSLs tended to be associated with less 
social interaction between neighbours and it may be the case that the dwelling mix is not 
fine enough; Jupp (1999) found that a fine grain mix of dwelling types and tenures is 
essential to creating a mixed community. The findings also show a very weak association 
between living in a flat and a reduction in the likelihood of neighbours having positive 
social interactions with one another. It may be that, rather than large blocks of flats 
dominating a development (as is the case in the Greenwich Millennium Village), a number 
of smaller blocks of flats would be beneficial. There would be more entrances at street 
level which would increase the level of active frontage. Smaller blocks of flats would 
increase the potential for neighbours to interact with one another partly because a small 
recognisable group would use the same street level entrance, rather than an anonymous 
crowd. 
10.4.3 Mixed use development 
Incorporating a mix of uses, other than housing, in new developments built at high 
dwelling densities is considered to be sustainable, providing economic vitality and 
vibrancy to an area (Llewelyn-Davies, 2000; DCLG, 2006). Developments with sufficient 
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populations are able to sustain a variety of uses and facilities that are within walking 
distance of all the homes on the site (Winter and Farthing, 1997; Urban Task Force, 1999). 
Frequent use of local facilities may lead to residents developing relationships as a result of 
social interactions occurring at, or en route to, facilities (Borst et al., 2008; Leslie and 
Cerin, 2008). The findings presented in Chapter Seven are consistent with this theory; a 
variety of uses in a development is positively associated with residents knowing more 
people in their development. Also, residents who frequently walked through the 
development to work were found to know more people in their development than those 
who did not. The findings suggest that combining dwellings and appropriate different uses 
in a fine grain mix have a beneficial impact on positive social interactions between 
neighbours and knowing other residents across a development. 
10.4.4 Walkable urban environment 
Encouraging people to walk through urban areas is considered beneficial for physical and 
mental health, the environment (potentially fewer trips by car) and positive social 
interactions (CPRE, 2006; Leslie and Cerin, 2008; O'Campo et al., 2009). Various physical 
features are thought to contribute to the walkability of an area, such as the pattern and 
legibility of the street layout (Llewelyn-Davies, 2000). Some of the findings in this thesis 
support these claims but others refute them, suggesting that it is not a simple relationship. 
A street network that is permeable and well-connected to the existing street network (as 
measured using the Space Syntax theory and methodology of axial line maps and 
integration analyses, see Section 5.3.5.1, Chapter Five) is positively associated with an 
increase in the number of people a resident knows in their development. Previous research 
has shown that residents walk more when streets are integrated (Lund, 2002; Kim, 2007) 
and the findings in Chapter Seven adds to that international body of evidence. The 
presence of physical features designed to aid traffic calming are associated with higher 
levels of social interaction between neighbours (Clayden et al., 2006). Reducing traffic 
speeds and volumes with the adoption of physical features such as Home Zones has been 
shown to have a positive impact on social interactions between neighbours and this 
research confirms that this is effective in housing developments in England and Wales. The 
results presented in Chapter Nine revealed that privacy in the home affected the 
relationship between the presence of traffic calming features and social interactions 
between neighbours. In particular, there was less privacy from neighbour noise in streets 
designed as Home Zones and, consequently, residents tended to have fewer social 
188 
Conclusion chapter TEN 
interactions with their neighbours. Construction techniques that reduce the transfer of noise 
combined with high quality building materials could mitigate the increase in noise. Higher 
levels of noise from neighbours using the street could be a consequence of minimal traffic 
on the street to which residents have to adjust. 
Design guidance (Rudlin and Falk, 2009) and previous research have suggested that 
smaller urban blocks can be helpful for pedestrians, in particular those with dementia 
(Burton and Mitchell, 2006), and therefore aid social interactions between residents across 
the whole development. No evidence of such a relationship was found in this research. 
However the impact of other physical features is influential. Using the street pattern, for 
example a deformed grid, to enhance the legibility of a development for pedestrians can 
aid knowing people in the development as previous research has shown (Brown and 
Cropper, 2001). However, the findings from this research found the opposite to be true: a 
lack of any discernible street pattern was significantly associated with knowing more 
people in the development. This finding is consistent with other research showing that 
legible streets do not necessarily result in higher levels of social interaction (Dempsey, 
2006). This could be related to streets being very busy with pedestrians and a consequent 
lack of recognition between people using the streets. There may be an optimum volume of 
pedestrians where there are enough people on the street to engage in social interaction but 
not in such numbers that it feels like an anonymous crowd. 
Other physical features are thought to contribute to the use of streets by pedestrians. Streets 
with active frontages are claimed to aid natural surveillance and contribute to feelings of 
safety on streets. Good footpaths and street furniture such as seating are considered to be 
beneficial for pedestrians and therefore may facilitate social interactions. Unlike previous 
empirical research (Mehta, 2009), the findings presented in Chapter Seven do not support 
these assertions in the developments studied. It is possible that a relationship between the 
quality of street furniture and social interaction exists in other housing developments and 
urban areas across the UK. The relationship could be examined further using a wider range 
of housing developments. 
10.4.5 Provision of adequate recreational and communal space 
Public open space and recreational space are recognised in government planning policy as 
being important features of a sustainable urban environment (DETR, 2000d). There are 
benefits for the environment, for mental and physical health, and for society. Recreational 
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open space can provide a focal point for the local community, helping to foster social 
interactions between residents (ibid. ). This study found no evidence for a positive 
association between the provision of local open spaces for recreation and knowing more 
people in the development. However, this may be related to the developments in the study 
only being a few years old. Cases of relatively recent construction were required to ensure 
an appropriate mixture of sustainable design principles across the developments; 
consequently, this meant that in most cases residents were new and perhaps had not made 
regular use of the recreational facilities. Further research could establish other factors 
which may influence the relationship between the provision of recreational space and 
social interaction. Interviews could provide information on user behaviour and perceptions, 
whilst observation data could provide insight into the extent of social interactions in 
recreational space. 
Communal spaces are thought to be useful in providing access to semi-private space 
(shared with others) to residents with no private space (Rudlin and Falk, 2009). Dwellings 
with small private open spaces may also have access to communal spaces. Sharing 
communal spaces with other residents may provide residents with opportunities for 
positive social interactions. The findings from this research indicate that there is a weak 
association between the regular use of communal spaces and social interactions between 
neighbours. However, the design of the communal space also has an important influence 
on social interactions between neighbours; planting and shrubs were conducive to social 
interactions but play areas for young children were not. It would appear that balancing the 
needs of different users of communal spaces is an aspect of the design process that needs to 
be considered carefully if positive social interactions between neighbours are to be 
encouraged. 
10.4.6 Car parking and bicycle storage facilities 
The literature review in Chapters Two, Three and Four generated hypotheses relating to 
methods of transport; they included encouraging the use of bicycles, and reducing the use 
of cars, through the provision of bicycle storage and communal parking. Previous 
empirical research has found that providing communal and on-street car parking and bike 
storage facilities can increase the opportunities for residents to interact with one another 
(Abu-Ghazzeh, 1999; Williams, 2005b). By contrast, this research found no evidence for a 
positive relationship between communal parking facilities and social interactions between 
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neighbours or knowing people in the development. In fact, the findings suggested that 
there was a negative relationship between communal parking and positive social 
interactions between neighbours. The implication of these findings is that whilst communal 
parking facilities and bike storage areas are beneficial in terms of environmental 
sustainability, additional benefits in terms of social sustainability may be limited or non- 
existent. However, the relationship could be further researched across a wide range of car 
parking and bike storage options in a variety of new developments and older 
neighbourhoods. 
10.4.7 The nature and quality of boundaries 
A high quality development in keeping with the local character is claimed to enhance 
feelings of belonging and contribute to a sense of place among residents (Dempsey, 2009). 
Both design guidance and planning policy increasingly encourage developers to use high 
quality local materials, and designs that are influenced by local character and tradition 
(Urban Task Force, 1999; DETR, 2000a; DCLG, 2006). The type and quality of 
boundaries between properties are features that should be of a high quality as this can 
influence the level of control a person has over their property and their relationships with 
neighbours (Stokoe and Wallwork, 2003; Al-Homoud and Tassinary, 2004). Both privacy 
in the home and social interactions between neighbours were positively associated with 
clearly marked boundaries in the developments studied for this research. Further, the 
positive influence of high quality boundaries on privacy in the home in turn was positively 
associated with social interactions between neighbours. This does not suggest that 
boundaries should be impenetrable and dwellings fortresses but, rather, that boundaries 
formed by low walls or hedges are likely to be a useful physical feature in aiding privacy 
in the home and supporting social interactions between neighbours. 
10.4.8 Recommendations for policy and design relating to sustainable housing 
developments 
As a result of the research findings discussed above it is possible to make some 
recommendations for policy and design guidance. Evidence was found of associations 
between some physical features and social interactions, as well as privacy. Including these 
design features in a new housing development could facilitate social interaction between 
neighbours as well as residents, and enhance privacy. Recommendations for policy, 
planners, developers and urban designers are: 
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" Continue to promote developments that include a mix of uses. Non-residential uses 
next to dwellings should not have a negative impact on the privacy of the residents. 
Developments with more than one use were associated with residents knowing 
more people across the development. Non-residential uses were associated with 
both higher and lower levels of privacy in adjacent housing. 
" Traffic calming features should be considered for streets. Streets with traffic 
calming features were associated with higher levels of social interaction between 
neighbours. However, higher levels of noise intrusion were associated with Home 
Zones - appropriate building materials and techniques could be used to minimise 
noise transfer. 
" Streets in new developments should be permeable and integrated (particularly for 
pedestrians) with the existing street network. Streets that were integrated with the 
surrounding streets were associated with residents knowing more people across the 
whole development. 
The following features should be considered when a development is being designed, or an 
existing development is being remodelled. These recommendations are directed at 
Registered Social Landlords, architects and developers: 
" Where possible a private open space of at least 25m2 between the front of the 
dwelling and the street should be included in developments. These types of spaces 
were positively related to higher levels of privacy in the home and higher levels of 
social interactions between neighbours. 
" Design blocks of flats so that a small number of households use the same ground 
floor entrance. Living in a flat was associated with knowing less people in the 
development and interacting less with neighbours - fewer households using one 
entrance may facilitate social interactions between neighbours. Living in a flat was 
associated with higher levels of privacy as a result of lower levels of overlooking of 
the living area of the dwelling. 
" The physical features in communal spaces need to be appropriate to the users of the 
space. Planting and shrubs were associated with regular use of communal spaces 
whereas children's play areas were not. 
" Boundaries between properties should be clearly marked, preferably with a wall, 
fence or hedge. Clearly marked boundaries were associated with higher levels of 
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privacy and higher levels of social interaction between neighbours and knowing 
more people in the development. 
10.5 The potential for further research 
Section 10.4 examined the implications of the research presented in this thesis for the 
design of socially sustainable developments. In addition, this research has important 
implications for future research in related areas, serving as a robust platform from which to 
develop further research directions. Drawing on the discussion of the limitations of this 
research in Section 10.3 it would be worthwhile to look beyond sustainable housing 
developments to a cross-section of existing neighbourhoods from the whole of the UK. 
Examining areas where the dwellings are older would enable a greater understanding of the 
influence that the physical features of housing developments may have on privacy in the 
home and social interactions between neighbours. Comparisons could be made more easily 
between established residents and those new to a development or neighbourhood. 
The collection of qualitative data, for example through interviews, on residents' 
perceptions of privacy as well as their interactions with neighbours could add greater depth 
to the findings (Ragin, 1994; Bryman, 2004). Gathering more information about residents' 
social networks and the types of social interactions they had with other residents would 
enable a more detailed and informative analysis of the impact of the physical features. A 
particular physical feature that would be worthy of further investigation is the spatial 
quality of developments. That is, a more detailed analysis of the layout, legibility and 
permeability of developments. Raman (2005) employed Visibility Graph Analysis to 
understand how the public areas of a development are visually connected and related this 
to social interactions between residents. Combining Raman's methodology with 
approaches developed in this thesis could result in a more detailed understanding of the 
impact that the layout of developments has on privacy in the home and social interactions 
between neighbours. A second physical feature that would be worthy of more investigation 
for its potential impact on privacy in the home is the materials used for building homes. It 
was beyond the scope of this research to collect information on the materials and building 
techniques used but future research could be conducted to understand what impact these 
have on privacy, particularly in relation to the impact of neighbour noise. The influence of 
a third physical feature, the layout of dwellings, on privacy and social interactions should 
be researched. Data pertaining to dwelling layouts were unavailable for the developments 
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studied otherwise this feature would have been considered. Future research could 
investigate the relationship between the layout of dwellings and the layout of the street and 
whether it impacts on privacy in the home or social interactions between neighbours. 
The limitations of analysing the data using the null hypothesis testing method were 
discussed in Section 10.3 and future research could be directed at testing alternative 
methods of analysis, such as the information theory method or the fuzzy set theory method. 
Advocates of these methods suggest that they provide a more rounded analysis of the data 
and comparing the results across the three methods would be worth exploring. 
Some of the results discussed in Section 10.4 were inconclusive or contradicted previous 
research. More research could be carried out analysing the impact of different dwelling 
types on social interactions between neighbours and privacy in the home. Mixed tenure 
developments, and their impact on social interactions among other things, have been 
researched extensively (for a review of the research see Bailey and Manzi, 2008). 
However, the influence of dwelling type mix has not been researched to the same extent. 
Another feature that could be examined in more detail over a wider range of developments 
and neighbourhoods is the impact of local parks and play areas on social interactions 
between neighbours and residents. Research has shown the benefits of public open spaces 
for well-being (Kaplan et al., 1998; Barbosa et al., 2007; Fuller et al., 2007), and further 
research could investigate how residents use parks and how this affects their relationships 
with neighbours and other residents. The findings regarding the relationship between car 
parking facilities, bike storage and social interactions between neighbours and other 
residents contradicted previous research; further research involving travel diaries to 
establish travel patterns, and interviews or questionnaires to understand attitudes towards 
forms of transport as well as social interactions with neighbours could be beneficial to 
understanding the relationship. 
Most importantly, this study has established that there is a relationship between the design 
of housing, privacy in the home and social interactions between neighbours. Previous 
research has shown that impaired privacy can be deleterious to social interactions in 
various situations (for example see; Ittelson et al., 1970; Evans et al., 1989; Halpern, 
1995). This thesis has contributed empirical research on the design of homes in England 
and Wales and, using the methodology developed here, this could be expanded to examine 
different cultures and different domestic situations. 
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10.6 Designing for privacy in the home and social interactions between 
neighbours: an opportunity for sustainability 
The design of the built environment reflects the duality of private and public aspects of 
civil life, a theme that has run through western society since Ancient Greece (Benn and 
Gaus, 1983; Weintraub, 1997). Traditionally, the private space of the home was a space for 
informal relations with family and friends, and the public spaces of the street and the 
public square were the spaces of society, where formal relations with acquaintances and 
strangers take place. The boundaries between private and public are shifting as a result of 
increased surveillance by governments and the general public's desire for intimacy 
(Sennett, 2002). However, revealing personal information (that would normally be kept 
private) through various media, for example social networking sites, is increasingly 
common. There is a growing expectation that everyone should do likewise in order to 
reveal their personality, particularly those who are in government (ibid. ). At the same time 
the UK Government is potentially increasing its control over its citizens through the 
collection of personal data such as DNA and the drive for ID cards and biometric 
passports'. Public spaces in cities are under increasing levels of surveillance, primarily 
through the use of CCTV by the private management companies that are expanding their 
control of public spaces (Minton, 2009). This `Big Brother' surveillance of public spaces 
could ultimately influence the way people interact with one another in public places. The 
use of CCTV to ensure public areas are safe should not compromise the use of public 
spaces as places for positive social interactions between friends and strangers alike. 
The changing way in which the home is used may also impact on how and where social 
interactions take place. Flexible working practices and higher levels of self-employment 
have resulted in a growing proportion of the populace working at home (Ruiz and Walling, 
2005). Work-related social interactions are less likely to be face-to-face encounters and 
levels of privacy may be such that people experience feelings of solitude or isolation. 
Increasing amounts of leisure time are spent in the home. The smoking ban in pubs, cheap 
1 However, note that the new coalition government are planning to stop the production of ID cards and 
biometric passports, reduce the amount of information held on the national DNA database and tighten 
regulation of CCTV usage, as listed in The Queen's Speech to open the new session of Parliament in May 
2010 UK Government. (2010), "Queen's Speech 2010. " Retrieved 8th June, 2010, from 
http: //www. numberl 0. gov. uk/news/latest-news/2010/05/queens-speech-2010-3-50297. 
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alcohol in supermarkets and the closure of private clubs (such as working men's clubs) are 
likely to have contributed to an increase in the amount of time spent in the home. The 
growth in the use of the internet for shopping, socialising and relaxing reduces the 
requirement for people to leave the confines of their home. As with home working, face-to- 
face encounters with people beyond the household are reduced and yet privacy may be 
compromised through self-exposure on social network sites. Children do not play outdoors, 
in their locale, to the same extent as previous generations did (Karsten, 2005), partly 
through their parent's fear of strangers and partly as a consequence of the rise in home 
entertainment such as computer games (Carver et al., 2008). Subsequently, children are 
less likely to interact with other local residents, of all ages, because of fear and a lack of 
opportunities for spontaneous encounters. An ageing population may lead to people being 
restricted to their homes for longer periods of the day, resulting in fewer opportunities for 
social interactions beyond the confines of the home, and greater levels of unwanted privacy 
(Halpern, 1995). The focus of the home for so many aspects of a person's life may mean 
that the role of the home in the relationship between privacy and social interactions will 
change. Despite the concentration of activities in the home it is still important that housing 
developments are designed with public spaces that can provide the settings for social 
interactions between residents. 
The UK Government is keen to regenerate public spaces as places for members of society 
to engage with one another. Current government policy seeks to reinvigorate the public 
spaces of society and create urban environments that are conducive to social interactions 
between neighbours and residents in an effort to create sustainable communities (ODPM, 
2005b). Re-engaging people in the political process and encouraging them to participate in 
local voluntary associations is also thought to benefit the development of sustainable 
communities (DETR, 2000b). Focusing on participation in society and shifting the existing 
balance towards public life, rather than letting private life centred on the home become the 
norm, may result in less individualism across the populace (Weintraub, 1997). Redressing 
this imbalance is likely to have an impact on quality of life; residents' quality of life may 
benefit from a return to engaging in society, alongside the re-establishment of the home as 
a private space. Housing developments could provide the ideal settings for residents to 
achieve a high quality of life if the developments are designed to allow residents the 
privacy they desire within a sustainable community. This thesis highlights specific design 
features that may contribute to that end. 
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Appendix A 
Household Questionnaire appendix A 
EPSRC Engineering and Physical Sciences Research Council 
OXFORD 
BROOKES 
UNIVERSITY 
Sustainable Lifestyles Survey 
INTRODUCTION 
The questions in this survey cover a range of activities that are connected with your usual 
routines and lifestyle. 
Who should complete the questionnaire? 
Please can only one person, aged 18 or over, in your household complete the questionnaire. 
How to fill in the questionnaire 
Most questions ask you to record your answer by ticking a box. In a few cases you are asked 
to write in your answers. No special knowledge is needed. For each question instructions 
are given on how to indicate your response. 
Returning the questionnaire 
Please complete the questionnaire in the next three days. The person who delivered it to 
your home will call to collect it in a few day's time. If you are not present at the time of the 
visit, the person will call again on another day. 
We hope you find the questionnaire interesting and enjoyable. 
Thank you very much for your help. It is very much appreciated. 
In case of any queries about this questionnaire, please contact Dr Carol Dair 
on 01865 484200. 
00000000 
Household Questionnaire 
First we would like to ask you some 
questions about your home 
1. Please can you tell us how long 
you have lived in your home? 
Please tick () one box 
Less than 2 years 
2 years or more 
2. Please indicate if any of the 
reasons listed below were 
important in your decision to 
choose your home. If you had little, 
or no, choice please indicate if any of 
the reasons listed would be important 
to you. 
Please tick a maximum of 5 boxes 
() 
Q Size of home 
Q Type of home (e. g. 
house/flat/bungalow) 
Q Private garden 
Q Parking space for cars 
appClldlx A 
Q General appearance of the 
development 
F-I Quality of the development (design & materials) 
F-I Quality of local facilities (amenities & services) 
F-I Energy efficient development 
Water efficient development 
F-I Possibility to extend or change 
home 
Convenient access to public 
transport 
F-I Convenient access to work 
Q Convenient access to 
family/friends 
Convenient access to city or town 
centre 
0 Other(s) please specify 
.................... 
....................................... 
Now some questions about how you travel 
3. How do you USUALLY travel to the facilities and activities listed in the table 
below? Please answer only about the facilities and activities located WITHIN 
YOUR DEVELOPMENT. 
Please tick () any that apply 
walk 
public transport, e. g. bus, tram, train 
cab cycle 
private car, van or taxi 
Facilities or Activities 
Usual Method of Travel 
Within your development T Cýb 
N/A 
EXAMPLE - school  
Healthcare centre or GP practice 
Pub, cafe or restaurant 
Local shops e. g. food, newsagent, post office 
Community hall or place of worship 
Outdoor public open space, park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main employment 
Visiting a friend(s) 
Visiting a relative(s) 
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4. How do you USUALLY travel to the facilities and activities listed in the table 
below? Please answer only about the facilities and activities located OUTSIDE 
YOUR DEVELOPMENT BUT WITHIN THE NEARBY AREA. 
Please tick (V) any that apply 
Facilities or Activities Usual Method of Travel 
Outside your development but within the 
nearby area N/A 
EXAMPLE - school, college etc.   
Healthcare centre or GP practice 
Pub, cafe or restaurant 
Local shops e. g. food, newsagent, post office 
Shopping centre or high street 
Community hall or place of worship 
Outdoor public open space, park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main employment 
Visiting a friend(s) 
Visiting a relative(s) 
5. How do you USUALLY travel to the facilities and activities listed in the table 
below? Please answer only about the facilities and activities located OUTSIDE 
THE NEARBY AREA. 
Please tick () any that apply 
Facilities or Activities 
Usual Method of Travel 
Outside the nearby area dö 7piq N/A 
EXAMPLE - Shopping centre or high street  
Healthcare centre or GP practice 
Pub, cafe or restaurant 
Local shops e. g. food, newsagent, post office 
Shopping centre or high street 
Community hall or place of worship 
Outdoor public open space, park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main employment 
Visiting a friend(s) 
Visiting a relative(s) 
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6. How often do you visit the places and people listed in the table below? Please 
answer only about the places and people located WITHIN YOUR 
DEVELOPMENT. 
Please tick () all that apply 
Fre uenc of Visits 
Facilities or Activities 
Within your 
development 
Every 
day 
About 
once 
a 
week 
About 
once a 
fortnight 
About 
once 
a 
month 
Less 
than 
once a 
month 
Never N/A 
EXAMPLE - Local shops  
Healthcare centre or GP 
practice 
Pub, cafe or restaurant 
Local shops e. g. food, 
newsagent, post office 
Community hall or place 
of worship 
Outdoor public open 
space, park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main 
employment 
Visiting a friend(s) 
Visiting a relative(s) 
7. How often do you visit the places and people listed in the table below? Please 
answer only about the places and people located OUTSIDE YOUR 
DEVELOPMENT BUT WITHIN THE NEARBY AREA. 
Please tick () all that apply 
Freq uency of Visits Facilities or Activities Every About About About Less Never N/A Outside your day once once a once than development but within a fortnight a once a the nearby area week month month 
EXAMPLE - school, college  
etc. 
Healthcare centre or GP 
practice 
Pub, cafe or restaurant 
Local shops e. g. food, 
newsagent, post office 
Shopping centre or high street 
Community hall or place of 
worship 
Outdoor public open space, 
park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main employment 
Visiting a friend(s) 
Visiting a relative(s) 
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8. How often do you visit the places and people listed in the table below? Please 
answer only for places and people located OUTSIDE THE NEARBY AREA. 
Please tick () all that apply 
Fre uenc o f Visits 
Facilities or Activities 
Every About About About Less Never N/A 
Outside the nearby area 
day once once a once than 
a fortnight a once a 
week month month 
EXAMPLE - indoor leisure 
facilities 
Healthcare centre or GP 
practice 
Pub, cafe or restaurant 
Local shops e. g. food, 
newsagent, post office 
Shopping centre or high 
street 
Community hall or place of 
worship 
Outdoor public open space, 
park or play areas 
Indoor leisure facilities 
School, college etc. 
Place of main employment 
Visiting a friend(s) 
Visiting a relative(s) 
9. Still thinking about travel, how 
many cars or vans are owned, or 
available for use, by your 
household? 
Please tick (V') one box 
Q None 
Q One 
Q Two 
Q Three 
Q Four or more 
If one or more please go to Question 11 
10. Are any of the following reasons 
important to you in deciding not 
to own, or have regular use of, a 
car or van? 
Please tick () all that apply 
Q There is no garage at my home 
Q There is no car parking space at 
my home 
Q There is not enough on-street 
parking near my home 
Q There are good public transport 
facilities 
Q Don't need one as I can walk, 
cycle or use public transport 
Q Don't drive 
Q It is too expensive 
Q Other(s) please specify 
11. If you REGULARLY walk or travel 
by bicycle or public transport to 
get to where you want to go are 
any of the features listed below 
important in encouraging you to 
use these methods of travel? 
Please tick () all that apply 
Traffic calming measures 
F1 Convenient pedestrian routes 
Convenient cycle routes 
Convenient places to store a 
bicycle 
El 
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Convenient pedestrian 
crossings 
Well lit routes 
Q Overlooked routes (i. e. visible 
from buildings along the route) 
Q Good signposting 
Q Public seating 
Q Routes connecting directly to 
local facilities 
Q Other people are around on foot 
and in cars 
Q Bus lane 
Q Bus or coach stop nearby 
Q Tube, tram or train station 
B 
nearby 
Bus or coach station nearby 
Good frequency of buses, trains 
or trams 
EI Other(s) please specify 
Now some questions about living 
in your neighbourhood 
12. Thinking about where you live, do 
you use nearby public open space 
(green spaces and public areas 
such as squares) at least once a 
month for recreation or meeting 
people? 
Please tick (, () one box 
Q Yes 
Q No 
If 'no' please go to Question 14 
13. Please indicate if any of the 
reasons listed below are 
important in your decision to use 
public open spaces. 
Please tick () all that apply 
Q Areas are litter-free 
Q Areas are well-maintained with 
no signs of vandalism 
Q Entrances and exits are highly 
visible 
Q Good seating is provided 
Q Hard surfaces are provided 
Q Public spaces are well-lit 
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EJ Buildings in and around public 
spaces are high quality and 
welcoming 
Public spaces and the 
surrounding buildings have 
attractive and distinctive 
features that fit in with local 
styles and local character 
I like spending time outdoors 
Areas have children's play 
spaces 
LI Other(s) please specify 
....................................... 
....................................... 
14. Since moving to the development 
have you been active in any local 
community or neighbourhood 
groups (e. g. Tenants'/Residents' 
Association; Neighbourhood 
Watch; community group; local 
pressure group)? 
Please tick () one box 
Yes 
No 
If 'no' please go to Question 16 
15. How often over the last 12 months 
have you done something to help 
this (these) group(s)? 
Please tick (-/) one box 
Q More than once a week 
Q About once a week 
Q About once a month 
Q Other(s) please specify 
................. 
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16. Thinking about where you live, 
would you say that you: 
Please tick () one box 
El Know many of the people in 
your development and the area 
nearby 
E Know some of the people in your development and the area 
nearby 
El Know a few of the people in 
your development and the area 
nearby 
El Do not know people in your 
development and the area 
nearby 
El Would like to know people in 
your development and the area 
nearby 
If you do not know people in your 
development or the area nearby 
please go to Question 18. 
17. If you know a few, some or many 
people in your development or 
area nearby (other than old 
friends or relatives) how or where 
did you first meet them? 
Please tick () three boxes that 
apply 
Involvement in a local 
organisation or group (e. g. 
school, or association) 
At the local shops 
Walking around or through the 
streets in the development 
Sitting or standing in a local 
public park or area 
Walking through a local public 
park or area 
EI At a neighbour's house 
At the local bus stop 
Other(s) please specify 
..................... 
....................................... 
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18. Since moving to the development 
have you been, or are you now 
involved in looking after green 
spaces in your local area that 
have been set aside as a refuge 
for wildlife? 
Please tick () one box 
Ei Yes 
Q No 
Q N/A 
19. Thinking about your home, if you 
have the use of a private open 
space such as a garden, roof 
garden, patio or balcony, do you 
do any of the following activities 
to encourage wildlife? 
Please tick () all that apply 
F-I Leave an area undisturbed for 
wildlife 
0 Provide and maintain shrubs 
and trees rich in nectar, pollen, 
berries, nuts and seeds 
J Provide and maintain a pond 
EJ Provide food and water for 
wildlife 
J Use organic gardening methods 
20. If you don't do any of the 
activities to encourage wildlife 
please can you say why. 
Please tick () any that apply 
QI like my garden to be neat and 
tidy 
Q Wild birds and animals are a 
nuisance 
Q Pesticides and weedkillers are 
useful 
Q There is no space for wildlife 
provision 
Q Other(s) please specify 
.................. 
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Now thinking about your home 
and the environment 
21. Below is a list of examples of how 
to reduce the amount of energy 
used in your home. Which do you 
do REGULARLY? 
Please tick () all that apply 
Q Time heaters and heating 
systems to be on only when 
someone is at home 
Q Set thermostats on heaters and 
heating systems to the lowest 
temperature needed to meet 
your needs 
Q Leave empty rooms unheated 
(or at a low temperature) 
Q Heat only the water you need 
Q Take showers instead of baths 
Q Turn off lights in empty rooms 
Q Use open windows for 
ventilation rather than power 
driven methods such as electric 
fans 
22. If you don't do some, or any of the 
above activities please say why. 
Please tick () all that apply 
0 The timers on water and heating 
systems are difficult to change 
Q Lights are left on for security 
Water in the hot water cylinder Q 
is kept hot all the time for 
convenience 
Q Household heating comfort 
needs are more important than 
saving energy 
Q Other(s) please specify 
....................................... 
........................... 
23. Do you live in an energy efficient 
home? 
Please tick(-/) one box 
Yes 
No 
Don't know 
If 'no' or 'don't know' please go to 
Question 25 
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24. Has your energy efficient home 
encouraged you to: 
Please tick () one box 
Be more cautious in the way you 
use energy 
Be less cautious in the way you 
use energy 
Not change the way you use 
energy 
25. Below is a list of examples of how 
to reduce the amount of water 
used in the home. Which of the 
following, if any, do you do 
REGULARLY? 
Please tick () all that apply 
If your home does not have the 
feature described then please mark 
the box NA 
Use water from a garden water 
butt rather than mains water 
El use water from rainwater 
recycling systems rather than 
mains water 
F] Use water from greywater 
recycling systems rather than 
mains water 
Use dual flush toilets 
0 Don't know 
26. If you don't do some, or all, of the 
above activities please say what 
reasons, if any, your household 
has for this. 
Please tick () all that apply 
Fj There is no need to save water 
Mains water is more convenient 
to use 
Greywater recycling system is 
always breaking down 
D Recycled greywater used to 
flush the toilets looks unclean 
Rainwater recycling system 
does not work well 
U Toilet system's long flush works 
better 
El Garden water butt is empty 
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M Other(s) please specify 
........................................... 
........................................... 
27. Do you live in a water efficient 
home? 
Please tick (v") one box 
Q Yes 
Q No 
Q Don't know 
If 'no' or 'don't know' please go to 
Question 29 
28. Has your water efficient home 
encouraged you to: 
Please tick () one box 
LI Be more cautious in the way you 
use water 
F1 Be less cautious in the way you 
use water 
Not change the way you use 
water 
29. Do you REGULARLY recycle 
waste? 
Please tick (-I) one box 
f-j Yes 
Q No 
If 'no' please go to Question 31 
30. Below is a list of examples of 
facilities for recycling waste. 
Please tick () any that you use 
regularly. 
If you do not have any of these 
facilities then please mark the box 
NA 
Q Kerbside collection service 
Q Nearby recycling facilities 
Q Nearby composting facilities 
Q Recycling facilities in your home 
(space for bins, bags etc. ) 
Q Composting facilities in your 
garden 
Q Other(s) please specify 
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............................................. 
31. If you don't recycle waste please 
can you tell us why. 
Please tick () all that apply 
Q No kerbside collection 
Q No recycling facilities nearby 
Q No composting facilities nearby 
Q No recycling facilities/space in 
my home 
No composting facilities/space Q 
in your garden 
Q There is no need to recycle 
waste 
Q Other(s) please specify 
............................................. 
Now thinking about privacy in your 
home 
32. How satisfied are you with the 
levels of privacy for relaxing 
and/or peace and quiet in the 
following rooms when other 
members of the household are at 
home? 
Please tick (V) one box for each 
room that applies 
va m a) 
Nü V) 
ý "ý ý .- '0 U) N a) y A 
N !' 
ý" Cl) 
NO 
> U) ZO>>o 
Kitchen 
Kitchen/diner 
Dining room 
Living room 
Living/dining 
Own bedroom 
Other bedrooms 
Outdoor space 
Other 
QQQQQQ QQQQQQ 
QQQQQQ QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQ QQQ 
QQQQQQ 
QQQQQQ 
Please specify ..................................... 
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33. Still thinking about your home, 
how satisfied are you with the 
sizes of the rooms in your home? 
Please tick () one box for each 
room that applies 
Kitchen 
Kitchen/diner 
Dining room 
Living room 
Living/dining 
Own bedroom 
Other bedrooms 
Outdoor space 
Other 
-a v aý n 'o n v-3 N ýw-) ýý 
-o U) M"No Co LrN 
V) «J 7 
NY 2' " 'a 'c >nZö>>0 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
Please specify ..................................... 
34. When you are in your home are 
you comfortable with the view 
INTO your house from the 
outside? 
Please tick () one box for each 
room that applies 
Kitchen 
Kitchen/diner 
Dining room 
Living room 
Living/dining 
L 0 
am 
0 as 
co 
ö-ö 
° 
.nör 
as möE 
co 00oU0 ý. µ- CY $0 a) ýE 
o0. 
Z>>>0 0 >0 
000000 
000 000 
000000 000000 
000 000 
Own bedroom EI LI El F-I EI 
Other bedrooms LI D El LI El 
Outdoor space El LI El El 
Other El El ED LI LI E 
Please specify ................................... 
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35. Still thinking about privacy in your 
home, since you moved here have 
you done any of the following to 
prevent overlooking? 
Please tick () all that apply 
E Kept curtains or blinds on 
windows at the front (i. e. facing 
the street) of your home shut 
Kept curtains or blinds on 
windows at the back of your 
home back shut 
Put up net curtains or similar on 
windows at the front of your 
home 
Put up net curtains or similar on 
windows at the back of your 
home 
Put large potplants in the 
windows at the front of your 
home 
Put large potplants in the 
windows at the back of your 
home 
ED Grown large plants and/or 
shrubs in your front garden 
JJ Grown large plants and/or 
shrubs in your back garden 
El Put up a fence, wall or hedge 
around your front garden 
EJ Put up a fence, wall or hedge 
around your back garden 
Other(s) please 
specify ..................... 
36. If you ticked any of the boxes in 
Question 35 were any of the 
following the reason(s) why? 
Please tick () all that apply 
Q The windows are too big 
Q People passing by can see into 
my home 
Q Too much light (sun or 
streetlamps) 
Q My home opens straight on to 
the street 
Q There is no front garden 
Q It is possible to look into my 
windows from the homes across 
the street 
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F-I I don't want people to see into 
my garden 
Other(s) please specify 
............................................. 
............................................. 
.............................. 
37. How would you describe how you 
get on with your IMMEDIATE 
neighbour(s)? If you have more 
than one neighbouring 
household, please give an answer 
for each household. 
Please tick () all that apply 
neighbour 
1234 
Very well 
Fairly well 
Tend not to get on well 
Do not get on at all 
Don't really know neighbours 
Don't know 
0000 
0000 
QQQQ 
QQQQ 0000 
QQDQ 
38. Whether or not you find it 
disturbing, how much noise can 
you hear from your neighbour(s) 
when you are INSIDE your HOME? 
Please tick () one for neighbour(s) 
in home and one for neighbour(s) in 
garden 
Level of 
Level 
e 
Neighbour(s 
) in home 
Neighbour(s 
) in garden 
Not at all 
Hardly ever 
Quite often 
Much of the 
time 
Constantly 
Don't know 
Not 
applicable 
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39. Whether or not you find it 
disturbing, how much noise can 
you hear from your neighbours 
when you are in your GARDEN? 
Please tick () one for neighbour(s) 
in home and one for neighbour(s) in 
garden 
Level of 
disturbanc 
e 
Neighbour(s 
) in home 
Neighbour(s 
) in garden 
Not at all 
Hardly ever 
Quite often 
Much of the 
time 
Constantly 
Don't know 
Not 
applicable 
If you cannot hear any noise please go to 
Question 41. 
40. If you can hear any noise from 
your neighbour(s), how much are 
you personally annoyed by it? 
Please tick () one box 
EI Not at all annoyed 
EI A little annoyed 
fl Fairly annoyed 
O Very annoyed 
EI Don't know 
41. Thinking about your home, do 
you have any private outdoor 
space? 
Please tick () all that apply 
Q Front garden/yard 
Q Back garden/yard 
Q Balcony 
Q Roof garden/terrace 
Q Other(s) please specify 
....................................... 
......................................... 
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If you do NOT have outdoor space 
please go to Question 44 
42. How often would you say you use 
your private outdoor space? 
Please tick () one box for summer 
and one for winter 
Frequency Summer Winter 
Daily 
Weekly 
Monthly 
Once or twice a 
year 
Never use it 
43. Please Indicate if any of the 
reasons listed below are 
important in your decision to use 
your private outdoor space. 
Please tick () all that apply 
My garden is like an extra room 
of my home 
Ei It is protected from overlooking 
F1 I do not like communal spaces 
F1 I do not like running into my 
neighbours when I am in the 
communal or park areas 
Ei Other(s) please specify 
44. Do you have access to an outdoor 
shared space (e. g. communal 
garden, play space, shared 
courtyard) near to your home? 
Please tick(, /) one box 
0 Yes D No 
El Don't know 
ff 'no' or 'don't know' please go to 
Question 47 
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45. How often would you say you use 
the outdoor shared space? 
Please tick () one box 
Frequency Summer Winter 
Daily 
Weekly 
Monthly 
Once or twice a 
year 
Never use it 
46. Please indicate if any of the 
reasons listed below are 
important in your decision to use 
the outdoor shared space. 
Please tick () all that apply 
M It is very close to my home 
DI have no private outdoor space 
There are facilities for young 
children 
There are nice plants, flowers 
and trees 
I run into my neighbours 
Other(s) please specify 
Now we would like to know your 
views on some topical issues 
47. Have you heard of the term 
'sustainable development'? 
Please tick () one box 
El Yes 
D No 
Household Questionnaire 
48. Do you agree or disagree that 
most people in the UK today need 
to change their way of life so that 
future generations can continue 
to enjoy a good quality of life and 
the environment? 
Please tick () one box 
Q Strongly agree 
Q Agree 
Q Neither agree nor disagree 
Q Disagree 
Q Strongly disagree 
Q Don't know 
49. Do you agree or disagree that 
YOU PERSONALLY need to 
change your way of life over the 
next few years, so that future 
generations can continue to enjoy 
a good quality of life and 
environment? 
Please tick () one box 
Q Strongly agree 
Q Agree 
Q Neither agree nor disagree 
Q Disagree 
Q Strongly disagree 
Q Don't know 
50. Now concerned are you about the 
environment in general. Would 
you say you are: 
Please tick () one box 
Q Very concerned 
Q Fairly concerned 
Q Not very concerned 
Q Not at all concerned 
Q Don't know 
Finally, we would like you to answer a 
few questions about you and your 
household 
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51. Please say how many people live 
in your household - that includes 
yourself and any other adults and 
children? 
Please write the number in the box 
0 
52. From the list below, please tick 
the box that best describes your 
household. 
Please tick (,, /) one box 
Q Non-retired couple with no 
dependent children 
Q Retired couple with no 
dependent children 
Q Couple with dependent children 
Q Lone parent with dependent 
children 
Q Other multi-person household 
Q One non-retired person 
Q One retired person 
The remaining questions are about 
you and your home. 
53. Please indicate your gender. 
Please fick(, ") one box 
Q Male 
Q Female 
54. Please indicate your age group. 
Please tick () one box 
Q 30 or under 
Q Between 31 and 40 
Q Over 40 
55. Please indicate your household's 
accommodation. 
Please fick(-/) one box 
QA detached house 
QA detached bungalow 
QA semi-detached house 
QA semi-detached bungalow 
QA terrace house 
QA purpose built flat 
QA flat in a converted building 
Q Other(s) please specify 
............................................... 
Household Questionnaire 
56. Please tell us the number of 
bedrooms in your home. 
Please write the number in the box 
57. Thinking about your home, in 
which way do you occupy your 
accommodation? Do you, or are 
you: 
Please tick (, /) one box 
jJ Outright owner of your property 
C7 Buying it with the help of a mortgage or loan 
Pay part rent and part mortgage 
(shared ownership) 
El Rent from a private landlord 
EJ Rent from a housing 
association, housing trust or 
local authority 
jJ Live here rent-free 
J Other(s) please specify 
The following questions are about 
your current main job, or (if you are 
not working now) your last main job. 
If you have never worked please go to 
Question 61 
58. Do (did) you work as an employee 
or are (were) you self-employed? 
Please tick () one box 
Employee 
f Self-employed with employees 
Self-employed/freelance without 
employees please go to 
Question 61 
59. For employees please indicate 
how many people work (worked) 
for your employer at the place 
where you work (worked). For 
self-employed please indicate 
appendix A 
how many people you employ 
(employed). 
Please tick () one box 
1 to 24 
25 or more 
60. Do (did) you supervise any other 
employees? 
Please tick (, /) one box 
0 Yes 
No 
61. What is (was) the full title of your 
MAIN job? E. g. Primary school 
teacher, state registered nurse, car 
mechanic, television service 
engineer, benefits assistant, call 
centre agent, plumber 
.......................................... 
Thank you very much for taking 
part in this survey. 
62. If you wish, please use this space 
to make any additional comments. 
Appendix B 
C 
O 
ý 
V 
ýw- 
Q. 
ýý .wý 
C 
mý. v aý 
Ec 
ßýý Ix 5. ýE 
-= cv =u 
ý0 Ca "`e ý 'c ýE 
0cv to ..: ý, 
J zca cc n. z 
ý! ý-w -S =V Y/ V 
ý 
ý 
.ý b a ý a a ý 
d 
E 
E 
0 ý 
° 
C) 0 
öý 
0 H 
ö 
c o N m 
. 
0- - O 0 Z 0 ý 
0 rn (n C» 'O 'O tUn 
v) 
^ 
Li . </) c 0 
ý t 
.C 
p ý O 
O ý .C Q U U L .Q 
Ü 
O 
t 
O 
0 
J L L 'a 'a U 
(D 
UN -0 c 0 
Q 
cl) U U J. E 
J. Co Co 
.. 
N O 
fl N 0 U) CO F- I-- u_ E O 
ý 
. 
Vl ca CO 
CC H C 
-N = 
N 
V 
N 
d 
3: O ý 
ý 
a) 0 
G l C 
O 0 
'Q C1 0 
U CV O C 
ß 
V 
e`o 
- 
r. cea fl. E ý r ß c. ý vß CL 0 LL v Co 
ß Zt v ea fl C7 'p Ql ý- 
äi: s 
GG 
ý 
b 
a a-) a 
a ý 
MC 
H 
Ci "D 
0 _x 
w 
C1 N 
O 
ÖÖ O 
Z3 Z 
.0 
N 
O U) 
C 
2 6 6 . Z ZEudi 
N 
C C 
C3 ü 
"" O's C 
c0 
a O a L 
cn fN 
cd 
U 
N 
fü 
- 
= 
cT 
N 
0 L ` u) 
CL C 
U) O O 
d O L 
O 
... 
N Ö O 
C 
O cC 
Ü 
v O 
T3 x 
a >1 ý ä ý 
>'i a ä - ä) °' 
ö c 
a) Ö W O CD O 
(1) 
O 
m Ö o lA i: N 79 N 
E 
E V O y cn z co 
ö 
Cl) co U) 
N cn + d 0 
a) 
ý 
0 
U a) ý 
E 
Q 5ý d co 
0 
Z 
ý 
CO 'IT LO CO O tl) 
cnad 
0) E ý C d d 
_ 
C cp 
C 
O 
VC 
.- 0) O d 
N C 
C 
c V c. r xý 
ö 
Cl) (. ) 
ß .0 c) vdý 
co ý c) ad ý- 0 
co 
a 
Q 
ý 
.ý b a aý a ý ý d E 
E 
0 V 
0 c 
E 
N 
V 
X 
V 
E Y 
E 
V 
V 
E 
O 
O 
LD 
NC 
E Ö 
G1 
VO 0 
Ln 
v > ý 
. ý. LL O 't7 
O U co 
a "ý .C 
ä ý 
cm o. c E 0 CL 
O ä ä 
C ö 
" 
ý 
Ö 
0 
N 
ý fl. a \ 
0 
U 
m L 
O Cl) . 
0 N ý Ö > > N 
cn U (D :3 rn a ' 
= 
0 Lý Ü 0 N (0 O fl 
(0 Q t 
p cSf ý E 
Ü ý cyd 'ýO 
ý 
U) 2 0 O,. (n CL 0.. C 12.. a. .. J . 
ý 
LA c i 
c n 
Q . Cl) 
. C 40 e '- 0 v 
" 
Q 
. 0 ý 
" 
N 
ý 
4) G) 'p 0 C1 =d 
.ý ü 
0 
10 . ß_ ß ýNy .Q lp 
ECZ C' O 
3 
:. ± 0 Q 
ýAV 
'O Q! %0- U) Z ... M .a a a 
ý 
ýe . '" b ý ý a a ýs 
C a) 
E 
E 
0 v 
a) N 
C 
ca N -@ 
co :" 
a. C 
+"' 
a 
a) ý ý '- ý C C N 
co 
"- ý 
L 
º 
L 
a_ v N 
. 
a) ä n. 
C cr) v) ý 
co 
CL (1) 
ö ö co r 
cl) to 
(1) CD Z) 
ý d a) ý O 
> 
O O 
r L i Iý 
d 
N 
C 
O 
U 
_C 
81 
C 
C Y 
Rf O 
- 3 
a) 
C *, d 
E ö 
0 
y 
6 
.2 > r- O 
'O O 
0 
... a) C U 
; 
C. C 
U) a) 
E 
. 3 O 
3 ý m 
c 
_ = 0 C m .a ö öä) 
ö a) ý d d 
` E Ed ý c 
V Z 
ZZ 
co ö M 0 ä ä 
Q 
.ý b 
c rn 
d 
0 
m 
N 
E 
E 
O 
V 
d 
3 
f !) 
N 
_ : . 
0) 
N :r 
Cl) 
O 
(/) C 'O 
ý C 4) 
O co 
Ö 
C 
ý N 
- 
ca 
in 0 a 
CA d) Ü 
° 
N C 
CD 
U 
E - cd ö 
X N 
- 
E U 
O 
fl 
V 
O 0 tm ý. W cu t 
E 
C N C cý ` `' = 
N 
Ö 
C n 
C 
O 
U 
ý tA O 
(/) 
3 «r N 
3 !] Q 
ý 0C oOC üý ý ý Ö 
Ü Ü aC Im Z- 
I 
ö 
K m 
£ 
V 
N = C 
" 
2, 
l4 
'- d C " " C C ß 
b- w 13 (D -0 ý 
L 
C. )
dN 
a 
d c0 
a 
c .a c7 'C N .O 
0 '0 d "" C) ý 
m m 
Pa 
. 
°ý 
'Cf ý ý ý a 
ýa 
ý fl 
. 0 ý 
aý -0 
m ý ... 
0 
ý 
O 
... 
N 
0 a' o 
0 
cu 
> 
0 0 
º. 
00 
"pp 
8 ý (D 
k- 0 
ý 
rn v 
ý) 
'0 v 
a 
N ° Q 
ö ý > 0 C7 v Co 
oo 
a > C3 > C7 co 
0 
D. > Cl) > 
o 
(D 
-p 
ca 0. 
w 
> 
o C 
d ýÖý 
ý 
oCo ... ý 
ßd 
aýiýEN öE n 
ýZ :N ' d" Eö 5: 2 dN , . ý. cY Caý"- ýº- ý, 'a ý 
ý 
rN. 
ý 
._ co _:. C dý E 
'ß 
0o 
z'9- o 
2m C 
oý 
C En "C C C1 " 
>d 
o ý. "C C 0 tiz io3v 
Co .a 0 "p d "- cu 
A G) ü d) Co A C) V C) 
m m m 
Pý 
I 
c 
:3 0 
E 
ca ? c j 
0 0 0 
c E ý ý 
.. ca 
m Cl) ' fC co a) 0 
co Z < U) LL 
ý d 
O 
fH 
Q ) 
d 
.J 
J2 U ü G) w 
m 
M 
++ C 
d 
E 
E 
O 
0 
E 
O 
O 
> 
N 
(2) (1) N N 3 y 
'Ö 'D 0 
c 
c c 
3 3 3 06 
0tj 0ö 
uö y 2 co 0 
0 0 8 v v , ý 
-v c0 
N 
LO 
co 
V 
A A A 
, 
ý 
c ) 
cz CZ C C 
0 
co a c 
O 
c 
0 
c 0 Ö 
0 ý 0 W 
c E E Q co U Gl 
a) V) 
W cu 
>% 
c o 
m () a) a) ö E C%j 0) ýö ýö co ý 
Z ¢ Cl) 
ý 
.ý C7 
° ü° C7 C'3 ° 
N 
Q) 
i + 
"V N 06 
Cß t9 
Z .0 W. Gýr. N Q) 
> 
dQ 0 J `º ) 
ý a 0 
m 
ý 
. °ý ý a ý a c, ý 
° 
rn 
aD 
ý 
ö 
ä. 
> 
0 
rn 
v 
(D 
M 
cc a°,. 
> 
N 
v.. 
O 
A 
0 
c0 m V 'p d 
aý 
ci) f+ 
c d E 
E 
0 
U 
c 
0 
c 
ö 
E 
co 
0 
c 
ö 0 
E rn E 0 v ö 
c o «s c C 
ý 
0 
rn 
ý 
co a 
2) ` 
cz li U) Z > C7 ý a > 
d 
` W >" ` 
+ý+ 
lC 
0 
>> 
*' 3 .. UC C 
,C 
ti ýtS aa . 
A V 'fl Q! ^ .0 V V G) ö 
. - ý m m 
. °ý b ý 
ý CIS 
'13 ý b- 
ID (D ý ä ö m :3 
ö 
fl- ö C» Z 
0 ö °o a°ri 0 
äi 
> C7 Z 
ä > > C'3 cu o. > 
0 
o Q 
ä 
0 
... G w- "'- C 
ý 
Ä ._ d ýd 7= 
.... 
7 
O cc C3 av 
0 o 'p d tý j2 V 10 d N 
L'a m 
ý 
.ý M a aý ý a ý 
0 ý >Ö >0 > >0 >0 
0 
0 0 0 0 0 
CL a a a a 
i. 
tu 
f. 
°ti 
L 
w 
1.. 
Co . 
V 
E 
ý ö 
Cl) Cl) 0 0 0 0 0 0 m rn E E E 
d 
> > > > > 
> ý 
CC 
OO 
ý' 
ý U Q) 
O 
0 
O 
O 
Co 
O 
Co Co - 
0 
E .r -" 
:° 
. 
. C ° ý > 
C 
0 Cl) 
Q) Cl. c .. .. +. .. 0 N 
0 
C 0 
CL c: 
m O E Q) Co 
ý ý ý cý Q. O oö O 
O 
C O, c c C CC 0 ý 
C E 
.e cm 0 Co 0 0 O0 
C ý 0 
cý C 
0 > (D . >. ý> . -. . ti 
(0 
C E 
ý 
« ß 
p. ýý 
Cl) 
'a 
) Q
'O 
N 
Cl) 
M 'O Q) a 0 
O 
0 
c 
:3 
(1) 
x: _O Q) c Q) °' E Ö Ö ÖÖ `' 
O 
U 
Q) 
cti 
c7 b- 1 C 
U) 
1 
C 
N E 
Oý Q) ` 
Cl) 
` 
Cl) Cl) :a N i) 
(V 
O O ý 
0 
Q) 
> . c: + - Cl 0 
O 
fl' 
cm 
C 
tZ 
tn 
(0 
c: O Ný U 
Q) 
U 
) Q) 
UU ýj ý C 
N 
(D 
ý CL 0 -0,... E E EE Q) t7ý rn ° 
:3 
0 
1 n. 
U) =0 0 O O 0.. C g; A U ` Ü 
O >. ý Co 
L cts tt) ý ý a) 
CL cca m Z 
ö 
Qc) 
QU) c0i 
Cl) c0) -°-) 
äi äi º = 
0) 0 
4) 0 m ý 
0ö n n nD ä ' ö ä 
o = < z ö p pö in n . Z 
L 
d ^ 
C 
0 
°' äo ä H 
_m Co d 1c a) d a) >E- 
0 
cv ý c) vm 'ý rn t N .covd". 
N 
. 
C) V 
ý 
". 
0" 
V 
i 
VV 
PG 
ý .. y 
IM a aý a ý 
L. 
ö .O > ý ý 
ö ° 
0 O. 0 
ý ý: L 0 C 
0Y Y r r- 0C 
CO 
Z Z Z Z 
00 ý 0 
Q) N Z 
>- > > > 
(D 
c3) 
ý O t`" N -p 
ý 
= Ö 
ý Ü O 0 ü U) 
N 
Ü 
V U) N ä cý. 
zi cý" 
cu 
E 
> 
1]O c° N N O ý O c co 
U 
` 
a ) E 
O 
m 5 ° i a 
a) -C3 
() 
ý c v U O 
L 
N 
. 
UY 
N 
C 
N .O 
C cti 
C 
0 Cl) 
L O 
ONN 
U C 
O 
Q -' + t O. " p N 
Ü 
'- 
.° 
O a) ý ý a) Ü 
U ý 
° ý cu m 
0 cu 
ý 
c) 
ý co 
c 0" 
c c0 "" 
ý ° c .. 3 O. 
N 
m 
. - 
uv i cý 
N ) ý a) ýý ' a) ýc 
"«- a) 
ý 
Cl) 
äi l7 C c 
ýý 
°E 
O 
23) c O C No 
p 
`E O. cu CL O v N O - O N O N j>I N U Od O. "- + O 
° C N 0 y- O ý 
E> ý 
tj 
ý 
N Ö - 
_c 
> >> U c. tN 0 0 O 
Zv 
O 
U 0 
N 
ý 
O 
Z NO Zv 0 Z 
` 4) 
°' c 
"p ýy 
rNN r+ >` 
° ) c 
vl C 
N d 
c ýc d - 
ca i-3d ý o. - c MlC 
dc C) 
E 
E ö uý a', ýa. ötäöu o o 
X ., m fl. ov i 2 >.., u_ö=0 ci 
ýoa ýo 'C vý°v V Ü Ü 
Pq 
ý 
... b 
ý ý ý ý 
CZ I 
N 
.ý 
d 
Q 
ö 
E 
d 
H 
NE 
Cr 
ý } Z pC Z ÖC 
C ý" ü ` 
QY QY 
Q ca in (C 
(ý. 
.ý 
C 
co 
0 
N 
(1) 
) 
O 
0 
N m 
ý 1 T 
m ý? ro 
af (D 
v 
3 
. 3 
ns as ö 
a) 
ý -2 ý Z a) a) a) o 
c V) .. ý 
(D v 
a 
> 
E -ý' 
n aa) 
aC) aCi 
. > 
(ý" 
°a) 
tn ä 
. 
On ca ýý L N Z. 
N 
(O r 
cu 
c 
0 ca as 
ýc 
(o äi 
ä 
cl. ý 
E 
ý E ýE 
N 
a) a) 
(`a i 
ca 
E 
° 
E CL O EO 3 ý °) > c 
O 
°) 
> 
a) 
O> 
ý a) ,ä - 
ý 
a, 
'ß 
Ü 
Z 
> V v 3 N 
'D 
L 
7t 
O 
0a 
L 
7 
C 
O) 
w 
a) 
r 
(S! 
+' 
Ö 
"- 
.... 
Ö >" 
- 
"X 
(p 
a) 
CY) 
C 
O 
U) 
2 
ä (0 0) C'. CD N 
as o) 
cis 
C c 
(v 
CD 
ý 
",,, (a O C (v C Cl) s (ti 
E 
0 
.. a 
Q 
E s 
ýÜ 
2 
d 
tw 
0.. 
m 
Q 
ý 
= 
s 
3: rn d; 
v w +. + U) 
0 
C 
ý 
4) 
º. 1 
u 
i C 
C C 
" 
N 
C 
C C 
C ) O 
t 
C. )
y 
z 
(+ C ü 
O (D 
¢(`oýc°) 
(0 N 
T- 
ý N ý V M 
Q Q Q 
O 
b G ý a a ý 
a1 
.ý b ý aý a ý 
N 
a) 
E 
E 
O 
C) 
ý a) 
N 
ä z z z° z 
rn C7) 
. Cý" "Ü Ü N 
CN O 
++ 
L L a) 3 0 
cu cu .n L 7 Vý 
ö 
CU 
? 
) 3 v 
a) a) a) a) 
L 
L 
(13 co 
L 
C13 
.C 
N N 
Cl) 
(1) 
C 
O 
L 
0 
L 
0 
L 
0 
L 
0 
i=. CCý" c(`" C C 
M Ew V) Eca U) EE 
co E 
I as 
E 
I 
ý 
aN) 
a) ÖN 
Ö 
a) 
N 
Ö 
0 
0 2rn =ý 2 2 
C) 
N 
"` ý ý 
yJ 
. ar) .C 
C. a) OL 
C 
a) 
c ý E 
co u > a) > ö C) (D v ý ä C) 
N 
LL LL 
Gq 
-tl v 
c 
a) E 
E 
0 ý 
z z z 
ý d 
fn C c ° } } } c 
ý 
O ca : r" 
"= U C 
a) 0 a) 
E 
Ü V) 
Q 
O a) Cn C ý $D C > 
ý O C 
O . U 
.0 "- 
ß a ý ý ý 
E .. m p 0 0 C 
> 0 
O O N a) a 
C' v Cl) 
Ü -o co ai 
cu 
O 
> C CL U ý O O cn ca 
"D 
2 
ý ý 
Ü A O ý ý 
U 
(u a) V 
Q 
E 
U) Ü L_ i 
3 3 Y 
W (1) L 
c 
> 
C > (1) (1) 5 E E E ö . ö E E S" 
L .C ) a) 0 ". -. "ý Ü ÜN 0 0 ca (1) a) E Ö. 
" a) a) ý a) ca. () O v 
.0 a a) 
= ýý 
tn E E t ý .. (3) a) > 
D Z Z ýQ Q Qý 
v p) «+ 
" 
c 
d « "` N E ` a) p m 
" rn 
L ýa 
E 
mm 
ca > 0 >ý> o Ü v ý ä. v U 11 
a3 .D Cl Al 
v 
r- N 
a a 
N 
r+ Q) 
C Q ý 
RS 'O 0 
co 
c ýQ 
tC 
ý 
N 
O _ 
O 
%ý a) 
V) 
Cl) 
O O co C ) fA 
2 
(1) E 
Ü Ü 
C E N 0 O 
Cl) 
N 
N 
0 
O) 
(S1 co N O E w 0 u) ca 
O Cl) U 
O Cc ý 
ý Cl) 0. QL 0 = ° $ ý ý . (1) - °-' o G C C O 
L 
`' 0 ,.. ý C Cl) 
Q. 
Cl) cl (z 0 .ý (1) 0 0 o ý 
Co O 
EL ' 
0 0 
a) 
ý 
ö ö ö a) cz N " N co 6- a? i a i a ö 
> ý ca ý co 7 
ý co -0 E G ä ä ° ca ca cts ý c c 
ý 
co to 
00 
s 
0 
.0 0 
I 
x 
Cl) 
.` 
"+ V 
l0 
ý. 
C) 
0 0 
O 
aý 
ý 
am an: 
.- r- N C') = cu Co co 
C13 
.. 
0 0 
r 
ý C, 4 äý 
Uf 
0 0 .. 
aý 
. - U 
N ! '9 
0V 
C 
w 
(U 
C 
0 
N 
G1 
a 
r- N 
.0 '0 
PO 
ý 
ý aý a a, ý 
(I) 
ý 4) 
'I- 
_ OU 
a ý, 
0N 
U 
ý 
ý 
CL 
O 
ÜI 
a 
ý 
cý ýU 
Eý 
ON 
U 
N 
v 
0 
ý 
Cm 
OU 
Q. (SS 
OU 
UC 
aý 
N 
ou 
Uý 
ýO 
ä 
ý 
C a) ZU 
r- «s 
FM 01 C (p 
O 
U 
ý (j) 
Cý 
C 
ý "' 
ý ý, 
.. s 
ý 
O 
w+ 
cm wm 
ali 
C) m 
CL 
a 
c aý E 
0 
9 
a) v 
ý CZ 
cý aý .. c0 
c0 
aa 
a 
m 
0 z 
(A aý } 
0 z 
C0 
a) ý 
d N O ý 
C 
'ý 
N NV 
ý lÜ N 
:ý 
X 
ý 
v 
0) 
G. 
º. N 
CN 
C) c`o 
"- N C4) G) d d) ý d co N I 
0 cc CM 
_ 
M V- (o 
et 2 
CA 
eMa ý 
NM r v 0 
Gq 
.ý b ý aý a a ý 
ý-d 0 cl 
0 
CI 
0 
(U L a) O E 
O 
> > p 
ý C 
Ö 
O 
C 
ÜN O O . 
Y, 
Cl. ci. M Ö 
E 
O 
N Z Z Z (D ý Z Z Z 
a) ý p O N O 
} } } > 
} 
UU 
(D 0 0 0 0 CN 
cm c31 
C 
a) 
0 
0 0 
0 
c3)13 cm cm 7 clj Op 
ý` > > 
C ý 
. -. - N 
() ` Cl) -0 C +r r. . a) 
C 
a 
ý 
ý O 0 ý 
C 
0 N 
0 
. 
. ý. 
0 
a) 
0 
N a) :3 = O O 
c0 0 
ý 
-g > 
c 3 ý m ý ö 
_ ö 3 ° ` `ti cti CO 'D 0 c a) c ts CY, 
CL 
v) 
CL 
0 
(Z 
m O m 
cC 
- L 
äC 
Co 
cC «' N ` t 
L 
ý ý N C a) 
tA 
cU 
ý 
`+ C 
C 
E 
vý .º a) OE 0 L -be _ 0 0 s E Z V 
cm (D N N Ö Ö 0 :: C 
C a) 
ß 
C 
C 
a) p C Ö 
O 
- 
Ü ý ý . cC > a) 
++ N ý N 
cd 
a) .C 0 
E? Ü -0 O 0 
(2. 
a) 
CL 
a) 
C . b- ' 
- ý L 
cn c) E: 
:3 a) 
Cv 0 u 
2., 72 v 'C7 0. 6 N U) Cl) 
ý 
= 
ý 
Y 
ý VV VÜ N ýNdýd ... 
w rN 
iý 
1 C C f . 92 2 
W 
.ý b ý 
/ý Y+ý1 
a 
0 
N 
7 Cl) 
as 
7 (d }, 
C 
. 
E cz E e cz G 
ý O C O 
U 
ON 
U 
d) 
N co -0 ý 
(a 
Ü 
cC 
ca E 
' E 
ý 
U V) Q. N O (1) N O 
UU > 
oÖ 
'fl O 
" CL ,,.., C13 (D cu 
ß 
CD 
N O 
rý O 
Ü 
C 
ý Ü 
O C O ý N 
N 
ü NO 
cý C 
O 
ÜN 
Y 
CZ 
cý C 
ö C 
C 
ý- 
7t 
NU 
ý 
CD 'D 
"a N 
c0 ý 
(u 
U -0 co 
ý 
V) 
N 
ý 
C 
. co (1) 
7 ` 
Cl) N LSS 
N N U) U 
co N 
L) 
co N 
Cl 
ýo 
ä V 
p ca c . 2-11 O 
N ÖE N p" E 
O 0 
N m 
CD 
C 
+_' 
ý º. ýO 0 
CL 7N E E> ý> 
cl U 
Ü ü 'ý C'0 co 'a 
Mv 
to C*4 
co M J3 
cc =_ 
Appendix C 
APPENDIX NOT COPIED 
ON INSTRUCTION FROM 
UNIVERSITY 
Appendix D 
A 
.? S b a ý a ft 
LL 8 ýýýýý0 c\I 
rrrrrr ý 
CN 
r 
N V5 
CN O U 
O 
S 
ar 
aat 
(n N 
aD 
h 
O(0 D t 
. - 
tý 01 GO t 
O 
ö 
H 
ý 
N 
O 000 ä ý o. 
N 
ö 
"ý m 0 N (n(no)CnOUl) n 00 en t0 Co t`') a 0000 O ý 
CO 
ý 
ö 
U 
Ö ký 0 N 
ONeh(n(, tD'V Co 
ý(ArO 
NO 
NC (n0" 
S ÖO$, 
nCÖN 
rNnSý 
N 
= 
C 
m r 
2 
Zm 
r 
ý 
ö 
Ci 
ý ' 
CD 
ýS 
O 
pOp 
N C7 CO 0Ln 0 
Oý 
S Öýý 
N Q 
OC 
fl N 
O 
3j 
J 
CO 
. 
S 
0 Co e (0 
ZýýN S 
O O O 
ý 
rn 
rnö 
NýÖ 
Wý 
Nn 
Sco. 
'r (7 
- nrOrnýn M(V CM rr CV 
UN 
ý ý CJ 
0 NOD lO 
On) (00 OD 
W 0) 
oýooodg ý ý 
(n (ý "- 
m 
t ÖS 
Co CY (0 N to 
OONý Ný 
ON 
W 
AD 
C7 CJ 
Ln 
ý 
(D 8 N 
NCp(pý"ýO (0ý000 
'M ný 
NM ý ý 
C O C " Of ý" ý+ 
= m r 
O O 
(D 
2 
(D 
2 
CL 
N 
CL 
V) (i2 
8 ki 8; y 0 12 
9 K -g r7 '2 C 
O 
N 
ý OG 
C) yý9ý ý5 «a 
c a ý 
Ö 
y 
0) N a C1 O N N 
QC N 
V 'N 
_ C N, l 
C)ý CC 
v "N dýOE 
C) 
N 
0 
... 
0.1 uI 
ý 
p 
LL A r, 
rpl ä 
N `ýr T N
> 
T TTTTTT 
rn 
Q1 QQ ö 
- cm $Qýý QQ; ý 
Oöa3a^o rný1ý 
C 1 ýLL , , 
ro an0 uNig (00ýMNt0 
IL 
TTTTVV 
L Co 
T 
u0) 
rVV 
O) 
rrr 
IL 
a 
ý 
ao 
n(M 1`1 h 
°°ý 
vö 
cli t ä 
ý NÖ 
ý 
(+}00 NNO(OfQMý00 
M 
T0 N 
0) 
U 
ý7 
N " " CV T 
ým 
C 
Q 
(i 
w 
` Z, 
00 00 p NN ^ 0ý 
(O 
9O 
Co 
0ý 
$ý 3 ý N0 (» Ovi Tr-NNM 
ýC p Jm 
" OO OOOO 
Sýý 
O 
009 
N 
v«p)ýTp00(OýeNýO 
t 
NOi 1. i MN M 
ý 0^ 0 (A 
ÖN O 
OOý 
r- 
120 
TNN 
U ý 
ý u1 
ýpp 
OO 
taýp 
p pý 
po 
OONOýNýaOD 
ýC 
N 9 
( pp pp 
MO p (uýý 
(ý(ý pp 
OO(OÖ1ýý 
b 
. 12 
N 
N 
C 
ý 1 12.2 .. .. ý .ý 
v E'ý, 'ý, vN aN.. 
a1 
ý T N 
Cd 
A 
x b 
a ý o. a ý 
(O U) O 
M r(t 1ý 
oO C) 
(0 1 
CO CO CO 
((0+0'"ýý 
r (Y) (ý LA OÖÖ O N 
N U9 
M 9 
0 
LL. ýC n 
Ný 2 
,3 ýNtnC' ') 
NC 
, 
(L ), C 
ý. 
ý 
ý , 
rrr rrr rrr rrr CV rrrrr rr r 
(C . NN 
CC Cv U 
(O No 
Ci U) N 
C) rM 
-COO 
NC10U) 
MM(7) 
U)(OLn etOOntrO(O 
(3)Cnr(3)(OCM M0+'ýN(D 
rr 
MM 
C 
et 
Q) 
C 
N C CD (0 00 00 fý C) 1- (O (O ný 00 M I, u) U) (» C) 
O N O Ü 
Ö 
f- 
U) CO C'M 
U) CD ý 
O Nr 
f` Ný 
OLO O 
NOpU) 
CAU)Co (OOM (O 
NN3 MNg r 
O0 ^ 
-O 
N 
O ( 
O ý+ r00 OOO rOO OOOOr 1' I 11 ' 
r 
f(f 
I 1 1 
CL 
Ö cl) CM in r- r 0 (OM00r(O CO M CM %tMNO U 
N CO Iýt 
ý LO CD rý 00 
t. Nle 
OOO 
NCO(O 
-OO 
)C 
OOO OOr OOO 
^ý 
, 
Ö 
ý " ," IIrrrri 4) 0) 
0 
U 
M () U) 00 O t` 
N 
M (3) U) 
ttNý 
OD (O h_ 
_O 
N C7 00 to U) 
NN O(OMNr 
CýJ O) 
ö v 
U_) 
4 "7 LC) ý 
r00 
N 
r00 r00 -0 OOOrOOO r " 
0 
(L) O 
N 
I" 1' I" 
1 1' 
NO 
O ý O)O) NXt O ti NON MOC)(nf, 
MM h 
MCnC)N 
M 
CO 
0 
Or 
(O 
CO 
Ü - -0 N 
t0 
CO 
r CI) U') 
N U)h 
MNO 
O et00 
r 0 
Od'U) 
rU)fý 
, M rcm 
*le r- rMNrM(o CO O U) rý 
N CL r r N 
Ö 
C1 p 
ON 
UZ Cn U)r00 O NO le O 
Co OCM 
ýNO 
CO r-(Ot')Cl CM 9 CM N MNt1DC)(OO r00 
to 
0 
O)r 
MO 
(0 
N 
,0N ý 
-p 
dC 
OD 
N -M 00 
N Mý 
NNC, 4 q. NOO (O NM C)U)OO ' ' ' ' ' N 4 
NO 0 
I 
O C ?> ý _ I 1 r I 
I I I I ý -44 ,1I 
0 J 
(» Cp 
O O 00 N C`') COCri 
(D00 N 
O 
0 
N(Y)U) 
ONN 
(OCv)Or(()N N aOU) 
ON(OC)C")OKD (0CID 
O 
0 
Nr 
0 U) CO O 
O 
O 
0N (0 
OOO . O U)Cm O oOr N(nU)NýtONN00 0 00 ý 
ý 
n (D e t` e U) U) (OO)CO , 
COO ý Mrtt O0U) 
CA OD Wr (D V 
r Na) 
CO U) 
0 
Co 
r 
O) O f` 
C) N 0q 
(Y) r` (O 
>ý U) O 
U) 
CA 
) 0 Co 0 
rr U) 
(D Z& 
N U) rºý rrrr ' 
C) O O) (O 
" LO 
r 
C'") Nr rr 0 r in c4 r ýri 
CM rýI IIIII 00 
0jr r 
ý 0 ý Ný 0 00r 
Kt OIl- 
U)OOU)d'eeýýOC1(A(O 
U)NNIý-MhU)et0 
CO U) 
2 
le Ö 
NC 
Co 0 
r- ý0 000 ý-r'0 
OOOOOrOGOo 
iII 
Ö 
ä .ý (a 
~öÜ to 
r- gt (3) CO v r_ h (0 nO U) CO Iý O(O CD MZ C) N 0CO00U)nOaOOU)O) 
M 
N 
f- 0 
rM v - 
- 
0) 
O 
ON () 
Nrr 
C) COtO 
r rN 
U) 
r 
rMr 
NýN r4 r: Nd; OD r N -: N 
N y ý UJ 
. 
U 
cý ý t0 0ý ý 0ý 0 r 
U)Cn0 
D CbM 
ao1ýM1ýh ýP 9 00 ýtoCOOrrrM 
U) 
19 (n 
U) 
tu N d NM Co M ON Cý (ONCý) Nr . 
NCONU) ' ' ' (ON M0 
I" 
I III I' II 
C Co 
... / 
r ý "13 
ON ýý 
p 
'0 
C 
Cl)) 
aC -ý ý C O 
N'p ýýC 
C 
lz- 
O 
CL -r Q c: 
y jg r- 9 0 r- 
"0 CL -r 
le a) r- 
N r- -. ý tu ei CO _ 
a 
Cý 
.. r 
N 
C 
ct! 
CO ý N OC 
c "- 
2N Cý 
.. cu 90 
J Lý O`ý 
CO« N (D 
u 
(tl 'g 
y ýaýäcäam ý mäaac) ýmaiýEEaoCý ý 
ý ä a 
a 
C 
1- (: Ö ý 
(T 5 V- .+.. +  ý. Q) 
, OCCOcCC0r 
ý bý" = +3 O 
Qi 
CU V Cp 
vEyw 
Ü p 
Uv + E'(ý'ýnE''2! co " 42 Q o v t) .. 
Z 
M 0 
g .. N 
M 
A 
.ý 
C))co voco IT CoG)(OCC) 
LO N C) CD U) O) CO CC") CA 
NCMCV tnM- 0000CV 
.- r- 1 CV 1Nýýýý 
MeeOr 
C O) to - O) äýnOM 
Mw 
ca 
CýOCýDNýýý 
ývIq rnwllý 
r(0 CO O) 1ý 0 0) 00 CO 
ll) N rV) Cl) 00 0f) CO 0 00 
0000000000 
Cl) aV tý O) 0 0-0 CO CO 
tf/N - c+)-r O)U)d' 000 0000000000 
NNrO0C Co 
OM 
OD Ln 
Nýý 
ý000 0-000- 
.ii 
, I: r co tn Cl) LO o Cl) rr 
N co u) O c0 ýýý 
d 
ý co rNO 
ýý 
Cl co NO CO N I- O U) O) 
cý0 
Nýý 
ONO 00 LO 
IL 
COO 
Ö 
.I 
to CO ý r-- CY) It r- CO rt 1, - 
OD 00 r, NrN Q) r Cl) N 
rInCOMMOýM000 
N CO -0 CO fl) 0 N) 
N tt N 00 - U) O) 0r CV 
CO LO Itt 0) 0N CV 0NN 
N 
ýýýýý 
f- 'CF 00 - Lf) CO CO (D CO CO 
Lf) CV - CO It CV CO It 0 0) 
OOOOO r-0000 
Cf ) CO 0 CD co Iq Rt CO 0 Cl 
CA CD CD U) h0 00 Cf) CA 
ý; CV ý.. N CV rý CD 
ý LO O) 
ýrLM 
[) CO CO CO CO0ýN I) 
N0 r- rN [F N d' -N 
v 
0ö a) v 
cy) 
C c6 N 
CýNý 
LA O co J 
0 "C V) ýdN 
Of E acr- 
rn rnr *:. -) 
3CCO 
. 
L+ 
N0N E v'ý EN ýLýc o-i 
Ei 
ö 
c. ý 
ýý °c'ý 
V 
0 -v (D r CI) ^C 
0rr N) CO 
N 
LL O NN (D 
N 
r (A ? r rrrrrrr 
ý 
ý 
(6 
Ö 
MN 
0) N CD 
N OM) 0 
C c O 00 Co (D CO 00 ti UO UO 
Ü O F - 
U00 (MO Mý COv) 
rý N v 
oOoo "- 
cC 
CL 
C 
ý - 
CA 
OD 
hO O) OrnO 
(D le le ýr Co (n r) 
(D 
le 
' " (C( rrOO000 * ý 
p) (C 
a 
0 U 
CD 
eeýý 0 
at 
O 
(n Cr) 
MNN 
Co a 0o OrO0 rQ ý' 
NO 
` 
ýt :3 
0 
N(r) CO N (D N (D O) 
(O 
r t" ý Lo O ln r` DNý 
N 
r Cl NN 
ti c4 U) 0 )C 0 0, C9 , 
d : 0 0, 
, rr ým (). _ r, 
'- 
'p Ö Z) Co 
0(0 
2. - rr r C7 CA 000 '' Ö CO O) C) p 
CO (n ýe 
öN `ý 
c: (ýO Co 
N 
" 
N t. O Co eU 0 U) ": i 
N r, 
-ý p C 3 r, r, ý, r ui 
O) OO Jm 
Ö0 000 Co N Co ýý 
S 
000 
OO O NM OO 
ý 
Na) 
r Co r) L() ý , 
Oý 
0 CO Ö 0 (» 
9 Ný 
't 
d: 0 " 
f. r: ý ui in r CV r 
CV CM 
r C) r 
P s? aÖ 
(n O n 
(Or) (p0 e C^o (D CI) 0 
n 
u) r 
ýO C) ý r rrO000 y 
N0 0C 
m 
Ö ýN MM 
n 
0D Ö CO) 
ÖM O) ýý ((ýý N ('7 
ý p r rr ý- rN N rr 
W 
NC Cn 
U) 
ý 
(n 
ýý ý (0 NMNN 
U) 
Uýpp pýp" 
'ýt 
cu a) 
r, 
ý r 
r, r Ü 
c m 
(0 (0 m 
(n tl) ` 
"O 
V) 
41 
ý *ý 
ýýÖC 
NNC2! d 
ý 
C p NLC SÖC 
` 
C 
"` "SN cr_ dcýcäcäa)ai (~i) c'ý o c Q) oe cm c 
vw. 
p "aý ööa)ýcc 
. 
U. oo 
ý 
ý 
"° 0 2 r N M 
A 
ý b 
a ý a, a ý 
14) 
CV) co LO llý v Ul) 0) 
N(NDNN C\l CV) Cl) 
Cl) rÖ 
rrrrrrr 
Co 
rle- Öý r' CD 
N 
CO (0 CC) CD Iý. CO T 
N CD N CO in CO ö 
NÖÖÖÖOr 
ý 00 
rn ch rnrnr- o 
Cl) ö ööör 
(» (0 
CI) 
NN 
CÖ 
OO '-00ý 
I. 
Ö 
CO tf^ i Öý c0 
co v 
. -- Ne d' CO 0O N r) Nýý 
'-t 
Ö 
rN r- r- N O) (0 0Ö 
(M") ÖLO 
CM 
N(ý0Ö 
ND^ND)CýN 'ct 
ý 
(j ýr CV 
C3 co 
`7 Cl) 0ý0t 
co 
Ar 
00 000 
I 
0 
ÖCM Y) Ö 
LO Ln 
(Y) 
ýý Ö 
CV -N-" CV r 
LO N 
(ýO Co - 
OD 
Öý aLn0 
CO 
. -: 
MN: N 
a 
(D 
T3 0) 
w co ý 03 cE 
`ý- 
occcoc: _ öcm a>a>12 0T o ca co a> c äcý ca a 
_a 
(> 4a) = tr, oýný ný fl c ý3Cý ýa Üa C0aE . N. N 
J 
Q 
0 e .- C) ý 
(O ef 0 O ÖÖ 
CO - ) 
Irl LL 
Ö Ö NN ( G 
N 
I 
. > r 
4 CV - . - rý- - - 
N 
ý 
r () i! O) M-0 CO (3) 
C Ö 
OM) 
ý 
CNO 
ý 
Oý) 
ý 
CM) 
ý 
C`O') 
C r 
. 
Ü 
F°- 
O ý MMN Incýr' O 0 
ý 
C (ýý 
N 
N. CD Ö LO 
' ' ' 
0OÖ Ö 
' 
Ö 
fd i 1 1 1 1 
a 
0 0 r- r- 0 rdý et N Ö 
C N 
ý OO u3 (D ýCÖ Ö Ö 
m r ýr 4) CC) 
% CL 
0 
U 
0 N o . OcýO)(O ÖN °r°(°hc 
NOO 
0 Co 
Ö0 N O " 
i i ii , 
NO 
ýp 
N 
n 
Ict 
0 LO r 
CO r f- CM O tf 
fý N C) 
t0 Co (O 
O) 
(O 
M 
M 
CO 
`t 
N NC O M f\ N OrN Inh N le O r N 
Ln CL CV nj 
ý CV 
'O b :Dm 
CZ 
O CC 
Uý O O O O N CO 'ýt CO OM O CO O 
0ý 0 
+% 
c 
Nß 
7 
ý 
(Mp 
ý .ý } ý 
C'ýM (O fý 
iii 
ÖdN"O 
' i 
Ö 
N 
C) 
'' 
N 
3 (y N r r 
iA 00 
C) Jm 
O 
O 
O 
O 
O 
0 
O 
0 
d O) 0 
C)O0 
(O Ln M 
OCC)CO 
O 
O 
O 
N 
O O 0 0 0. - 0 O u') aO 0 O In 
Cn 
CO CO 
M 
In (0 CO r" O n 
ýOO 
ý 
M 
N ( O ý 
S O. stÖ ( NCn, ý M (n 
"r d (n Ö M 
eý ýý eý CV N N 
c0 
«c3 (0 N 
PZ NIMnÖ 
C'O')N p^^ CM O 
M 
0 NC N r OON r00 . 2O Cd ý 
10 = 
m 
CoÜ 
Ö M 
OD 
ý 
OMO 
C(ý+'ý ýWN NÖ 
Ci 
ýý}} 0 COO 
((ýý"ý 
O O O O Or ý- M(n r O r W 
ý 
ý 
. 
C? 
N 
CO 
ý 
N. CO 
O 
N. N Co 
prp ýN 
C(C(ýýý'ý - Co 
m 
0 
In 
N 
In 
0 
N. 
Ö Y ý I n + r2 Cf) M N ý. . rn V N N 
C m 
Co Co to 
N Cl) Cl) 
1F 
O 
2-- 
C 
O 
ý 
ý 
N 
y cm C 
Tr 
C ý d p 
OC Cti 
Ö 
>J CC O. Cýtn. r 
ý t ý cC m 
55 .C- O 
ý ° tn 
Ö 
"_ 
c 6 
ý il CL OC O 
C CI) . %. 
OO 
O) 
Ö Ö 
U 
O v`- ° U 
O pCCC 
L 
Eýý'°ö 
'S 
V ý»°. 
,ý 
ý 
ý 0 
ý ý N M 
0 (0 ý (0 N M 
0 )M 
ýÖ; ý 
t a S) O( 
NO CO rO C*) t0 le N Ch N 
rN rTrT T T rTT 
0- 0) 0) O C0 CD r CO CM f0 
t` (Y) CV 0 CD M 0 O) 0) N (3) 
ý'V. Sn 0) 0) n Co CD r, nh 
0(0 0) NrM N U) eh (0 
MO CO CM CM 'Ct CO CO Or U) O OOOT r O 00- 
0) CD CDC+)CO CO CV le 0)0 
Ö r 00 ý n Ö Ö ý 
+ - 
ý. 
0 
.. ý. . . 
O 
. 
Oc0 CID O1ý0 0 0 NO r 
ÖN _ ÖÖý 0 Ö 0 p- N 
ý. 
CM 
.... . -- . . ý 
N 0 o 0 ý 
O CCV 0Ö([) 
ý( 
nS ä' C 0N 
Tr 
.i 
U) r, Co Co 
.... 
U) 
. 
U) 
. 
CM r 
.- 
00 CD r CO Sn CO h NO 0) M fl N 
( c 0 
Ö 
le le 
N 
N 
Ö N 
(0 't CO 0 Ch O r U) CO O 0 r C') 0 Ch O O U) U) 0 0 0 ý CG O 
C9 0 'ý CO C'0 ý ý 0) (0 rT hO Co (3)nN CI) r- Ot`CD 
0) 0) 
* 
le U) (n 0 eN 
« ' N cV ', ch d' T . zi ' 
Ln Co N 0 ÖÖn O ÖÖ Ö 
ý M N M 
C O 
NÖ 
C Oý 
ý ý 
TCO 
r r C7 U) r O r rrT 
aCO 
NN 
0'Cf O 
' 
t` () «e N C9 h 
M 
ýý 
0) ýc 7 S- 
NM U) 
.. ý. 
CO 
Cl 
. 
U) 
N 
. 
, r U) 
S, 
O Oý: 
. ý. 
ýC 
ý .ý -0 
N a) ý ý. « Cd CM -2 0C CCC 0 C" ý> 
'D JCN N 2 a) LC 
äö ¢cvc ai c äc ä i ý (P a) aý a . r_ c: ý 
ýN eC Ö 'q U'd O "O E N(N S 
S 
C 
A 
.1 b Q aý n, a ý 
i ý 
r 
Ü 0 N N 
LL N CD N 
; r r r r r 
ý 
CA 
to 
Ü Ö 
(Mý 
N 
- C) 
C 
C 
(`C 
0 
f 
00 
. 
CO 
. 
(D 
. 
Co 
. 
O 
U 
O 
O 
F 
Cp CO m 
NV 
('M) 
C r ý ý O O 
C6 
LL 
ý 
o 
c 
O 
' 
- 
N 
- 
O 
ý 
N 
CO 
0 
ý 
ý 0 
C r r r . . 
O 
a) (0 n. O 
U 
ý 
Co 
ý 
r) N 
CU'p 
r r r O O 
NO 
N p 
ý 
N N O 
Co 
dC 
Q7 
Cý 
r 
ý 
r 
O 
Z) CO 
C= 
R 
V 
EC 
O O r N 
O ý 
r 
^ 
r 
N 
CO 
CO O O N c 
OC 
N 
C t D 
. 
O O d CO M r 
CO 
Q) 
00 
Jm 
C) 0 0 0 CD 
Ö 
Co (0 
N Ö Ö Ö Ö N 
C' 7, 
Cl) 
0 
m0 COO O 
M) ý Ö 
M 
Co 
le f- Li) Cf) N C7) 
M 1 
N 
N 
0) 
CO C) 
OD 
( 
ý 
NC 
b' a) tu 
r r 
. 
r O 
m 
'tl Ü 
LO N ö in CO cn 
ö 
0 r r r N ý N 
ý MW 
Ny 
2N 
ý, V 
E 
N 
CO 
N 
ý 
Cený r !) 
M 
n 
r Co 
N 
N 
ý (D C 
O CU 
C 
r 0 - . 
m 
N CD 
V (N 
_ 
p. 
z> O 
G3 C«C 
ý 
ý C m Of 
C CN ý 
Cy 
2 0) t7 
C 00 C0 OO ?ä 7 aCa 
U ý: ° ý ý: ° °'v a) O v av _ ( ) 
m 
v O 
ý r N 
A 
ý b 
a U a a, ý 
Co M ý ý Ný ýý N ý N C ý) 
NMr 
TTT 
N 
T 
N 
T 
(D 
T 
N 
T 
NM"-O 
TTTT 
00rCI) Lin O ý Ö n N 
ö tNý a°'o 000. OD (Ö OD 
-O äD n co O) 
ý 
Lýn 
N N 
CI) CNM 
ýýý Ö 
000 T r O O 000- 
- ^ O Co M rý t`0 ODL AC ý d (`9 CO) C ) TT 
OOO 
ý. 
r 
ý. . 
O O OOOT 
O(DCO C7) lt O CO O(O(O(D 
r) NN OD tt Lf) M (0 ^Ö 
O 0 O Ö 
ýýý 
N 
CO ti 0 T r- TTO 
O) 
Od' (OCO 
O LO h 
" 
h 
T 
N O 
T 
M LL) 0 Lin CO 'S 
TMO) OD Ln T N e e (OOO Co 
Ö CI) N 
ý N CI) 
N 
CI) (0 CY C-2 CO 
t` Tý 0 
MN O) O O T C-J - rN D) (D ýý Ö Ö Ö 
CM'). 
_ LO N f` 0 ON (DO 
N. ^-ý 
ýt 
ý ä0 
h 
N 
LOnNM 
0ýt t` M (O N O) OD O) N tt t` 
CV T N CM Cj rrN 
r, L! ) O n (D 00 Lf) CO f` 0 
OD (D Co Ln ýt CI) OD Ln TT 000 r T O 0 000- 
r- OO Cn ý r- 
O 
N 
M 
CI) 
(O 
O 
CI) 
CI) 
Ln 
0 
LnO00ý O O) r- N 
N ý r N 
. 
N 
- LO Ln -t tn (7) 00 - OD Ln Ln 0 ~ N ( O - CD M 
C`) "NN 
ý ý 
( O T *' N 
N 
(D 
. 
V) " ýý ,ý ýý E 
c a U) 0 `ý' ö 0ö c c c c c« m c ýö ca i i iýa a ýrO 0ö c ä ý r- ö ý i _c ä mm 
"ý rn 75 
ý ö 
(U cu 
ý ä 
Z 
ý . m 
ma 
"_ -a rn c 
E. V vý -v Ü 
ý O'ýO E@ (Ä 
J 
- 
LL OMýON1 
N Ný 
O 
> e+) ui c7 L(i cd r) 
.CH 
ro U 
U N^ Cl N 
C P 
Cl) C) 
Q 
V :n H 
ý ý 
C 
ro 
M 
a 
N 
ro 
ÖN O Ný 
mP 
NO 
d ývvn 
ýýý cý 
oi"c3 m ac aý riý 
aci 
m 
T) 
c .. 
8w n coeoO ýý 
n n 
C7n co ýö 
00 
3ý 
Jm 
c , N . - cV 
uf c rn - 
ýO vý n 
OO ÖýNN 
rn rn n 
N in 'd 
N 
N 
ý N 
n 
N 
u1 t cl c V 
, ý., dn t0 Lin co cq 
W 
N 
N 
N_ 
N 
u4i 
n 99 U 
d 
g 
oü oö 01 
g 
vö 
ä g 
CD 
ja (D LA 
99 
= 
C 
m 
C 
N 
w 
.ý C 
G) 
.V 
ýy 
O 
V 
OON CO 
(O 
Ln 
(p 
N 
h 
0O Co 
n 
29 
COD 
M Co 
O9 
to 
Co 
Ný r, O 
LL 0Nr00 ( rNrOM O> O_ý c4 M7 
> n CM CV rr CV rr 
N M(Ä cM CV rr-ýrrrrr- 
. V O CO (O CO 
OM 
M h^r 
ÖOMh Mý CO OONhh CO hO O) h (A ONÄ O) O N 
rMý Iý ýO 't ý on C7 ý tO 00 !ýh h N Oý Mh 
Cä m 
OO P- M$ O) t! ) 
t0 O NOah 
MNO CO CO Or"! O CA 
(O x 
Q> Ov GQ 
W 'V ,h C) N0N0 
rO 0 
Z'j O Zýj O OO r -00 r 
16 
r 00 0 O 
....... 
Nr ý q 
'.. ý... i.. 
f6 
M cm v3 Co CO OOh 
Z0 (0 O) Oh! 
hNOONOO CO O) OO Co O (0 (3) 
CO vN bv OOOÖ OOv9 
, NOOOÖ0 
O NýNNrOr; -: 
' . ...... 1 
1.... 
.... 
ý 
a 
y 
C 
ý 
(tl 
(O hOTOO 
Oý ONNNNO 
MOhO O) O) Oh CO (0 O) D) O 
ONNNN Qe M Co O) CO h a 
OO NO 
ý Öd 
mý 
NrOONNOO 
. 
c.. ýý cm rOON 
.... 
Ö NO 
U 
CD '. t CD NMN 
I. 
ýö 
0(+D M Ö 
MNMNO f') h O) nn 0 O) 'f) h pppp co 
O) CO hM CO rnO CO O) C'2 hÖ tn Cc<ý+ NOh M Co c0 00N ýt CO o 
c 
ä 
p. 
N )A M OM f . 
rr.. Cl 
a i Zm vm 
C- 
0.2 
- 'O 
O Co (O MO^ 
OO 
Öý O(O O^ 
OO CA MO (o O O(O C') h 
(f) hMN0 O) OO CA (MO CÄ CO 
Ný 
Ný °Z 37 CO P": MOh IN M 
.... 
, O(O 
V CO nMh Ö 
... N' ' m J 7 7 
vi C 
m 
O 
0 0 O g Co r, C, Co .. yyýý pp SS ppýýpp Q p ý Ö 
O, ). 
ýC Ö Öýý Ö0 , , )00nN 
ÖÖÖ Ö`-: NQ 
CA 
hh (O O CO O 
NO C0 NOM 
N (O r (O O O(ý rhahh CO CO Cp 
O 
(O NNO 0) r (O (ý NO ('ý O O(O 1 c0 Oý 0) Or Ný d' hNr Cn ý CO MM0 (O ,h (C Nrrý"ýý 1ý tL) th 9 L9 rN CM """ CV CV 
-p N 
O) O) (A OOh 0(O 
h (O Co p 
MOO (N ýr e[ O (O CO ý V' O CO 
Nh (O 
M (0 CD ('ý NON e} ÖOÖO  
OOT NC (O MOONO 99 ON (O M 
m . . I;! 
` 
ýnON n h O dppp ef ýý O) 
OOi 
0ý 
N CN) C0G (O et 
-Co M 
Co 
Oý 
O i O tC) NOrrNO rNNOýrrN Cn rOrrr 
(11 
C4 
,. 
y. ro 
c 
CO ON (7) Cn (O (O h 
00 (O N ýaý} CV h th 
OrMNN CA Cý (0 NhrOO NM rN N hMO (O O (O O Co r h('ý' h 
m NN C) OÖON 
O 00 ONMrMVOr 'sf MMrM 
... U 
E m 
ý...... I nj r. 
cp 
T 
-e 
TT 
ýý 
am) ý T > 
-6 mm C C 
06 a(tl) 
C m 19 
c (ö Cö am) ý9 
C>) oS O>Nc ay NCC CNO ýý 
CC 
mý 
C 
f0 NOýý 
TCCÖ C 
N' rn f ýý. v G, y 0 rn m ( O m "' 
ä' 
fIt1H iýäýp 
rn rn 
Iii II Hhfll 
i 
ýE in ü 
ti 
ý' 
h 
m 
I 
i ( 
M 
A 
21 
b a 
aý o. a. ý 
ro 
a ä 
0 
p 
le 
r 
Iýd'NNf_ W 
I- rCV 00 (0- 
0 
In 
ttC7N OLn NtDf*)NCý1T' 4 
r- OO (G CO M MM f r' ý O O ON CO CO 00 O Cn Mý CO OO M(A NMN 
V 
CV rrr rý 
r CV r-r-rrrrr r" 
ý 
C3 ". -_, 
_ Ü Ö 0 N NýýM N ý0pp NCý 
M(ý 
pOitpN(tjN(~Od0" ('0")ý9 (Oi (ü 
Vý r- O 
C 0 
(n 
O C O C 
stOO(O(nCnO C) MhLo LL')m c» h(OCo Co N CO 
a) Ö 
F- 
C) Co MrM)- MCo O Co 
- M ch (- I- Co r- CONOffý 
rNNCOOr(ne tnNM(0 
ý N 
N 
OÖ 
Ö Öý N OO000OOO r- ' 
(3 ýii i" CL 
(A 
O (3) (3) C)tntnýMCo in tnl- tnCol_ 
o(n2 Co Mcm tn 
rNM00N(, tnNýGo 
ia Au N 
N ÖÖNÖÖÖ N OOr; 000ýý00 r" . 
ä) ro 
ý ,, 
1 
CL 
O 
U 
U) (On (OnNNNNÖ tOn 
(01- tnCnO(O(, CDtnOCAO 
ONNNN(D-e cr)COCA(ON 
OONN ýä N N OONNOO N ii 
NO 
ý ý O r tn N } N 0 MI-CO0C, 
7 
OCnO)Cnýlý 
tn 
^ 
O 
M 
n VOst0ýt1- (001ý(n 
(n N CO NN CA O (O rOV Nm p. p M 
p 
0 
ý 
(n (n OO ri v (n cm N (n rCV (n(OCOCOInd 
(ýO 
ir 
.QÖ ?0 cV (V 
CV 
o C3 U M le - r 0 CO C000N(O COCOtoInr N 
CO 
(ý CO 
CACA000OCOC)r(, (n0("f 
N (ntn tn NO CO CO 1N "N ' ý cm ýC 
3 
M 
r' 
M 
M 
r 
N M Co tnCO0COO Co r4 -0 r( NetC00(n'? 
7 q: 
O C 
ui oo N 
CV 
) O -i m 
O O O O (pr01, ýC") M 
ý O O 
( 7 r- 0 ýý3 ^ýÖ p OÖýtZ W$ 
" Ö Ö 
Ö 
Ö C O 
ÖýÖÖ Ö 
0 Iýef 000OCO Orý (nN 
Cn 
ý I- CO to 
O 
O) 
C) (n r- CO 
C) OO CA 1ý r 
0 
C)) 
(- 
O 
(O (O (Y) CA Iý CO (0 (» N I\ tn Co t d Co O (O Iý (O (0 
c0 r CO CV le m le Co Co ON LO C") 
f r(n rý(n O 
M 
(C! 
ý (G Co (Ö rr ui CV # ' O cd "i C -) N 11, d. -a! .. (V 
O) CO (n(O(OMM00 N 
(0 Oh(OCOfýG_OrMNCVý 
(O CO ( 0 0 oO (D2 
NC 
U') 
N 
M 
N 
Or ÖN 
r` 
ÖÖ N 
, 
O r ^ÖO G 
ÖÖ 
i " " " d Tj ý ý ý ý 
ü u-- 
0 m ý 
0 
ýU 
C) 'd" 
00 
CO 
C0 
Mý I- ý r(n 
Of- rr0CO 
r 0 
tn 
Co 
CO 'ýt N (O N CO OM tý (n CO O 
O O) 0e CO V) N0 
' . p O O 
t0 
O O O O; rrMtn ý- O rr1- Or ' r; N(n r'O r 
N fA l ý Ll . 
ß"V 
1ý 0) N N CD (n0`drM N 
N r (OCOT(0 () NMC2r Nmý 
C"ý r rCO (n0N Ofý r0 
a) a)ý N ý 
CM Co 
V r. r 
O NC 
ONNÖ 
h 
p it O r' 'ý? NON (0 NO 00 
O N CV , 
cm 
`0 ö 
O 
ö 
ý a) 'g 
(y) a>) ö 
> 
0) 0 '0 O a) 0 ` v 
c 
v 
c 
ý 
mý 
v 
ý 
väy. 
mcc d maC)v Z -E ö 12 a - cý °? 
3 ý drnYJ r, 9 3 
(1 ) 0 c) ö 
cýýLýýý rnöýý 
°) O">cý c o .. Oaä m c c >+0 N o ý N 
C 
o>. ( a 
Ye 
ýE CL cc EN N C 
aD oC .. v)E 
- cl. Ce C 7 
ýý 0 
O 
U ý(ü 
O ý CO pCCC O= ) ' 
ý$ i 0 O 
8 
CEE N2 C O- V 
E(Ä v) 
3C V 3c cö ý°. Eý 3 
ts 
0 2 r N M 
A 
x b 
a ý a. a 
53 
COO 
Ön 
CNOC^1) 
ti ýCOnÖ IýN MO(+ý 
nNN C^iý 
() LL rrN r CO 0 O) T(ý G) (0 (n O(10 N 00 N .t ; rrr O) r Co 92 (V OJ (n r' CM (V CN (7) ei ef 5 
ý 
ý 
Co NO O) f` (t) (n Co (n 00 m M e) ýt 
h 
O i 
C) 
Cl) 
V Oýý 
ýR ýý M 
(0 
O Co 
ý 
Mý 
OV 
NN 
c C 
CC) 
O 
U H 
(MO 
ý 
(00 
N. N. V) ýCMOOn) COOT 
N 
st Cn r-. (n (OCI)(n 
Mr 
Ci OO 
p0r r0 r rrr rr N Co" Nr Co I' d II , 
C 
et Co 0) N CO (» CCyý O) Cý) O 
(A O 
CAN 
Cý) 
tn 
0 0(n 
N et(0 
Cn N 
'ctO O 
' " - 
CO (n (0 
OOT 
O)N 
.-0 
N. 
T 
N(O 
rrN rý N OO . 
r CM ý ý , , "" ý 
a 
ö U 
r (0 N rO OT 
N 
Co 
t()ºýý 
CO r0 
rCO OT 
N 
Co 
lnf`et 
00 r0 
! ýO 
Cn N 
ÖO 0- CO prT OT r ONO OT " r ONO ' r0 " Q) 72 
1' I' I" 
i ' I I I 
NO 
0 D Co O N r Ü r let CO C'/) (0 (O M (t 
g0 
Q 
a) .- 'D O) 
N 
"Ný e1 LO 
( 
M 
^ " " ýr O) 
st Lnn 
t CO (ý 
O) 
t` 
ONý i3 
00 N 
O) 
CO 
) 
In 2 Nr 
c 
C 
c2. Z 
0 ý 
rO 
" ," r 
\ 
r r , 
T rT 
o 
-m 
Oý UZ et e N. 0 N. in n Co r\ C") Cn (7) Co 
C") Co 
(net 
CO - r(n 
(")r(n Cn 
O 
öO NC ý r N. C, 2 CM/) O r M 
COetO 
NN () C) O r Or C(? cc er 
C 
N Ir i " nj Cý 
I 
Jm ý 
(D cý (D C) CD CY C) 00 0 
N. 
(0 
OM 
00 
O 
0 
O)^Ö 
ÖÖ 
Ö ý ý" Ö N 
O et 
0 00O (10 
Ö 
OMO oo 
1 
Co Co 
O 0 
0 r" le r O NO0) ý Ö 
CO 
c D 
(e0}r N 
n 
CO(O(n 
ýÖý (OCn rý " ý " C' CO d O ý ýý ( n 
N 
r OO ( )oq 
+- Cn 
, . CI) et C! ) (r) (`O (c r rýi CÖ et 
ti O 0 0 
nr t 
(O C) 
le 
0 
! c; 'ON ý CO 
lnN 
CO at 
ý C7NN 
O) (0 
CTOn 
tn NC ) D0 ( 0( O Cý r C1L0 M r'N(n (n ef 00ý 
(n (h 
Ü. ý (6 I 
-C) = (n 
r- Ö 
ý U ý 
0 T0 O ý er 
Ul) 
ln 
aý}t 
in 0 et 
O to 
"- 
01" o 
eCY) t 
(r0 g
Cn (0 
-p 
Ö Ö 
ý ÖN ý 
.-0 M N 
ý 
ýý CM r- ýN "' r- 
N N n- W 
. , ty C 
N 
C ~ ý° Ö `n O" 0 (+ý "tD N ^ N. 
pp ýM 0 (ý 
(Dýe 
N} ýý 
CO = 
td a) 
ý 
t' 
( O 
OO0 C1) 
( n(' ) 
(n O CO 
Oý ý ( 
ef et N O (n ý ef NrO " O) f` fq O 
CU CD 
CV r r r CV ý 
Z) 
Oý) Ö C r O a) C0 u) O a) w, N 
C 
O ,_ N N ä ý ý _ ; ýrný Y3A ;ý ý ýrnNaO1i("n ^ ýrn yOO V`ýE ^ °"'O)ý °=ý c`aýE EC 
ý c° O ý' . ̀tl 
c ý`c °ýO Cýý ' ý ý° EO ýý ý E - N U) -" Nitl N 7 C ý- NiU N _ý, ý T) 
d C d Ö 
(-Ö 7 
(d 
OO 
e-" " O 
C 2Ü77 0 (C " 
ö7 7 ZM ý p " . O ý 
77 Ö 
O 
U V 
ý 
O 
ý (ý 70 (O V 
ýý f0 
> 
it) 
> 
0 N 
UVCd 
« 
NC (D Oj p) j ý > CA > UUC v 
Ü) 
ý 
0 
2 N ch 
A 
.ä b a 
ö. a, ýv 
"týtn r O)d'Cý) CO N 
NLnO1_ 00 
O)CON0)'ýt 
ef"NtA 
(DON 
CýO CO 
et' 0 
f, NCO 
O NO) 
Or_Oýr 
O F . ý}t)Nee}t 
fý 
ý 
et et 
Ot0 
et 
0) ' r, -Cn O)Nr-Nfý OýO rh CO r 
MN ChI C)ef O LA Oet 
r' 
r 
C4) NMO 
r 
V erNr' N'r CO v- 
{ 
r 
N('')CV 
r 
tnet(N+-N Nrrr 
'f- O)O 
e 
LO 
0)rtA 
U)NO 
0 etN .-N 
Mfýhh 
ýýU) 
COOr` 
COCn ý 
f`O 
OÖpMO 
M OM)(N')OÖýý OM OO 
Co 
LO )CÖ 
M( 
OCO N etMO NN"d; fýLn ýtO? O> OU) N MO 
NMf- et ; r; 
0)N r C1DCON 
r 
fýNCOetCO 
tr) N ^ 
Nf- 
00- 
NCO 0) 
CO 
ýNO ýýeOeýýtiLO 0) 
M 
LO Co 
O NÖM 
ýÖ N 
. - . -ÖÖ 
ý 
ÖO Ö 
ýÖ 000 r'pOr :ý 000. - 
' r 
ÖÖ 
rý . 
ýi ý ý. i iri 
Co Ö M ý N ý M rNCA NN M LnC70d' rN0 
Mr-COCOpp 
rl, [ýQOII) 
COO)COO) 
NOM' ýÖ N 
CV 
i 
M 
OOr 
ý 
OC OC 0 'C 0( V 
N"- OOý 
00- 
000 
COCO - 
rON O Oý- Ný 0' OOOr 
r CO N tA t` 9 t. OLt)NM 00(3)to r CO 
N 
0- CO 
Lnr"et 
COr0 
^OLn Nm 
LANCnN(y 
CýONÖO 
Or 
Or 
i 
Co 
r 
r 
Co 
ONO 
. 
U)NLnNN 
rO00N 
ýý. i 
rN0 NOO Or r 
rr 
ONO 
r 
ý-000ýV iiiý 
NOOý 
ý N Ö OOCn MNLnetO O^ LO r to 
ý 
N LA 00 fý 
Mý ý " ýCOnO 
. 
M-C^OCNOMý ýÖCMOý 
N 
' 
lt ) 
Iý N 
M 
119: 
r 
rON 
et c4 Ci 
r 
CDCD M r' 
c4 OOOM 
'rr 
N Cn 00 0 f- r; M (h r- N .- Cn OON r 
rU)U)(O 
' N CO C7 'Or COC 
O)0(3)r0 
Cnet NMO 
LC)Co fý 
etOO) 
O 
0 
N0) 0 
CDO C: )
00l- et 
M't O 
0)CM (DMLn 
ýMM n M M3 r 
Ln 
CON 
NO 
et 
CD 
OO y 
rNM (OetMlýf, NCO M tn NO 
O r NM ý C O, 
i 
0) Or 0 1' 0) OOMNO 
O- et0 
MCOCO 
CDLnM 
Cn 
fý 
O' 0 
OM 0 
e)"NO O CO - 
OOC10C"20 
p cýýp Ö N 
LAfýNM 
op 
O 
M 
0- 
00 
0 
O 
NO 
etODO 
O 
OOr00 01tnCO M 00 O r et 0 
OO O 
M rU) 1- O(Df' Lnto hr(D NCnO h 
s CO M 
') U) 0) 
'M; 5 
COO 
O)0)" f, ýt 
NO Cn 
9 rOýT ý ý N 
y0 COd' 
MLA 
0 
t` 
COrr 
) NN 
etMCO'ýtN U? OCD NI 
NCi)I- 
OOet 
CO 
00 
U 
O' el ý~N 
Fý 
ý Üý CD O ) 
eh cV Lt) 
ý 
C'7 . CO e1 -N et ' 7 CV Ln 
ýCV M 'N 
Nr) ý ý ýe}h ÖL[i pCON 
rNn 00r 
(O0) CO 
r0) O 
OLAU) 
Net- 
Oetý()r 
ttýý Öý 
O)0p)'(, ýU) 
ý Ö 
LAý 
r 
et 
et. - OOC`) 
o 
LnM00N 000 LA0 et OOC') MO ýt 
00 
N 0) Cn et ' 0) Co COMN (D Co CA d' i U) Ln 
- 
N0 
r O) LA ý 
' et a) eý tt ý LtAA ý 
CO M O' 
O ý 
LO ra CO LO rin ()LnrnC)oN ' NO)I_ rN LA e 'O 't -^N . e , - 'Ö' 
ýNL 
Aý -" 
ý M rN Or 
LO on tn m to CO Ch rN NL M CD O N_ CO (O c7 ° 
fý cM ý 
Ö 
(O ýNNr 
ýM O 
U) CO 
CN ý Ö 
CM') tný 
Mr 
CND 00)(ý-ýCrh U) 
ÖON 
et L n, 
Ö 
' 
Ö 
COtO d OCA 
, 
U 
CO 
C ý 0 . "' tU 0 C7) 
"Oy y 
+% N N 
CI) N 
C 
>ö 
Ný 
N 
in NV 
Ný 
0 
C 
ý tli cm 
>ý Q) y tA ro Q) ýCNC ß xi cN 
) ý E p m ' 0 
N 
6 °' 
J > to -r T) O 
0 
.° 
w ""' 
_C 
O"C O 
.... 
U U 
-NUC 
ÜO00C 
N ca 
ý (n 
C rn ;ý . 
Cw.. 
ý 
C 'C 0 Nc C C "' d cm Eao oC 
C ý . ' 
_ 
'C 
ýa 
ý 2N 0ý ý :n@ 
7ý 7 
»l T) 
0EÖCC y ý C2 U 7O 
O A( 
7 7 
Z CÄ aý E 0 r- 
« 
r- r- > > ÜÜ . 
: 
Eý' E? ýCt O 
-2 
ý > ý> ÜÜCQ. 2 NLE ýý CÖ V C0) No C C U) ! 
et tn 
h 
O 
0 
M 
C)O)CM 
N 
(» in Cn O 
^ r0 
C - 
0. -- 
in 
ýr 
Ö 
M CO N - 
Co 
f'7 
ON 
eaýý 
Co ý Oýt 
0 
Co 
CO 
cC- ý 
'L) 
ý ." 
N 'NQ C O, t1) cl t 
r-. 
7 r-.: 
C) . - 
C O, 
e 
)" I: 
cm Co CV 
: 
'c) e CV "- CV (\I 
, , 
O M 000 COý 
. 
^- le ÖONO ýM00O0)U) CODONOCoto 00) tn cl O^ )0 0. - 
C00 C00 
nl 0 r, CDU) N d; MO ýNMCD'. t C700Cn lA CD Iýn. ^ 
ý Ö ' LE) 0 r N CA 
CO LO C. ý 
O M00 
rn 00 CO N 
00tnC'90O A 'n CD 2 poM P. tO CO O -_ MCý N t- tA 0O 
ý ý 
p 
000 
ýr\ 
"O "' 000 ý 000ý ý "ý 
000. - 
(» Co ^ý8 
cOaNO 
^ p- 
pOj i 
v -CnNO 
.- 1*- M 0. - 
O)CnýCO 
MOý 
0 
O) 
C 
. 
M-("Qý 
`6' 
r O 2 
" 
;: 00. -' ý" O "N r 
O O 
" 
NýO-r' "" 
' 
00 
i i 
-: . i 
ý O 
O . -Mt0 O)tilý 
. -t0 
Oý 
N 
Co to r, 
'd' 
. -0Co 
r- OtnC4r) 
ý0 0 C+ON 
COO 
,Q 
e} MtOý 
. - N 
r ONO 
r' 
0 
r' iii 
NO 
rr 
N 
CO 
er 
O) 
CO(1 N 
Cn h to 
to 
CO 
N CO 
'V' ý "" 
N (n tl) 
r h 
00)O)MCO 
r to OON 
ef ýN0 CA CO 
tn 
CO 
"' 0 
ý} ^ 00 
OO ýO to 
C c 
tn CO NO CO N 
. 
hr 
. - 
Nrý 
'- 
.ýýýý "- 
.-ý. ý. 
ý CO . 
to 1ý n N l 
Co O 'cfCo LO (3) 0) 't ^ ^ý0 O 
0)0NM OM). 
N-00)C9 
COM '''n 
Ön^COO 
Co 
N 
e} O. c}. - Mý 
tt 
Co 
too 
NO 
n 
CA 
N 
MM Co v) N CO Co M CO CO N r- NM OO '' 
nl 
0 
0 
CO 
0 
OOO CO 0- 0 
0 
(0 CO 
ý 
OOOcm M 
O Ö CýM 
- eQý 
C) Co 
QQ Np tna0o) Ln cli 
COO, 
ýÖ ý ÖÖ C C1, 
M0 00C ý, O C? OO Ný? '-! Q n r' Q 
CO, ) et ln _M 
'tt cO 0 U, 
n Co rt co 
ýn Co 
O) tn O tn ;g 
CO 00N 
^M0N 
oopp aD ý 
ti 
C`-ý' 
M'C! O) O) 
O MCCN M Co O CA "a C 1r ') 
ý ÖÖ 
V) OM 'ti; N Co 0I) O) V r V ' 
O. - O CA 
'N 'tt 
v 
M N CV 
t[> N r CV q: ' CV tlI ý 
'"ý CV C Cn c C ý 
CO Co Co Mr_ NM N O LO (Y) 0 CO 
O tnN 
N 0 p'n6) (Cý. ý 
ý 0 e- NýMMpC00 N 
N 
N 
N 
0 
Co 0 
tn 
CA 
0 . - '7 ON O ýM 
O"- 
00 
rOr 
O o 
'tt 
Co . - ý 
CnN CO 
O 
N 
CO 
e4 CA Nýcj' 
w 0 U7 
t"2 ý 
CO 
N 
Ct7'o'? CO 
NÖCO 
- -0 
. -- 
ý r r0 M 
. -ý N ý. -Oýý . -lýtn" 
O . - . 7. 
N 
N 
P- 
- 
N CO e 
to M CO 
CO 
to 
M- 
O Cn 
'e 
CA 
Co O CO 
NNN 
't Op 'n tn 0 
Co Co CO 00 
N O) -^ 
ý Qý 
ý g 
N CA C'0 "ý ^ 
C1 CCDD 'rf 
c ý to 0 ý Oý CO OO tO Oýt Cý v rr 
ý l cý 4 
ý. 
ý N ý rr 
2 
Cr 0 N. N O) N d 'O 2 > d 
CA. ̀ = 
Ü 
NN LL 
ýE 
F C 
ýC 
C) Vd 
O(ý C: 
` De .: r- 
(D CA 
CV 
N CO N 
- C- 
ýN yNN 
EN fT + ý a c0 ýf C 
Oc 
JeN 
ý ý °' 
N N ý. N 
gn 
w 
gý o 
N 
° y 
O Cýý mai 11 11 1111 1 D ifl c 
uiH 
ýý 
c ºUM öTv ý° $ v3v E'w'Hý c 
c0 
A 
. 'ý ý a 
ö» a ý 
N MM N frÖ)Ö 
nCN 
Oý 
CY Co Co COD N Ö 
, 
V-,,, 
LC. NN N cOýý(DOO 
N 
OM v CyM CA"+ OOýMCnOO. 
NN ýrrrr CV CV CYV NCV Nrrrýýr rr rrr 
Cn 
.r 
Co 
G) (D Co 
0 
rODNO)CONN ýCONN00)Ma0 COMMM0D0ý} OCOr afCO rC2N 00 ^ O O MuSO)CONM- tOn 
C C +) 
M 
ChM gt00(OCnCntn N ý n MM(hhCn 0) Cýý c 
_ Ö 
U 
LO 
CNO 
r 0) 0r . -0)0, (O' 
ý" OýCnCný'70 
r CO rCý MCDtACn00 pp0) 0 00) 
NMMC'ýOMM Qý CnM ýp Nr 
00 000 
S 
ý Nr r-ý-00--000 " 0 ýý-OOrOO ' ' ' ' (0 . . . 1. . . 
N 
O Ln rn 
r CO 
CnMCOcu CnCnNr 
rnCnCOCACný7'70 
COMMCýCnCoNOCACý Cý rN 
NýMM0MýS0 Cný Ný 
O 00 <Cf Nr e-'-OOr000 r'ýOOrO ý 
ö a 
U 
Cn 0 
MO 
Lo 10 NrM co tNn Cn 
MOOOCO 
CnM 
OOO Cý 
CO NrC+ý in Cn r CD -col NN rý CO 
ýN 
N 
ý O 
r0 
" 
rO00r000 "" 
OO7Or00 rOOO 
NO 
a) r. "0 
r CO M 
r CO Li) 
rN NO(OCnN0 
ttCO'. tNCn'Q LO ý f ' 
ý 
CONCOO)(O(O(D(D r0) MON 
NrNCA CDMMr00 MCýMM NrCn 
rrrNrref COO) atcC OIltCO U NC rMN 7rC ) ý NrOrC ' ' ým äp rýr r rrrý rrrC r 
ö m 
o cc Uý 
ýN L'O 
NON 
Ln vN 
N eetý(ONr Cn 
N00) 
N 'ýtM NCý)MCT 
0) NNrNCOMNCOCn eýr r0)N CO (O('ý C)COrnNCnCnM ODO O)cMO) O(N Ch CO r N OD Cn C C ' 
(_ CO NC d ý CnMCnCOOlnst(D ' ' ' 
ý Cn 7 C7 i 
.' .'. ý .' ' .". "i 
OLiij 
33 
0 0 
Co 
..: . . rr 
"" 
rr 
OC> 
0 00 
(D O -Q"MOCn'Ctr 
0 0OO)O)OCn N 
O 0$0)ON-, eN0 NN CM u)C_A 
0O OaOppCn C7) 000 r 0C ' ' 0 OO0 0 OO0rONNO )M00 )OC i ý. O 00l1C 
Cq 
ONA 
CO (0 O) OOOODMCOCONtD N00N0 CO M 0) M 
NCCnCON9 N(O(D CyCý) Sýý 
G, NNr pMpppp N 
\t ý)O C()C n 
CO Cn M V OCA(DMCArrO 
n C et(D00CON W OrC 
' 
ýt Cn le U') CnC'7rrNjýe- 
1C3 0 Ln (0 rD1MNle 
O 
S ÖÖ ýÖ 
Q C) 0 in -e CM ýNNO ýC Sý ÖÖ ° "' C NC N C', 
ý MN G7 CC vv ýý?! O O N N 
C" C' C' "' "' ý 
ýý 
m 
00 
CO OO O) 
CO N O) 
M (» O)NCOrCMr 
O NOIr CD NN Cn00 
ON CnrOCn r_ r'"a CnN 
Cy COSýNO)OOCnoOr Mr (D CD 
af N rN rr'N 
p rrr N rrrNrrerCO rNrNrr ß 
ý'W NN 
CC 
ý 
C. - N CA M ao M CO 
N tn CONCnCnCD N MMMOmM ý r 
Oer NNOOD2 NtrO ^m 
pp NN Nýt N N Or rNCnretrC[ " 0 0p CC a) hý Cp r co N 
Nrý0 
" 
ý ý - 
' i y0 
U 
" . r. r 
. 
? 
0 
rn rn aý ý tT oý 
ýý 
rn 
.. 'E O « c C o 
Alle E -- oc ýc rn ö 
o cc 
ý' J 
(a ýooý E 
ýý caU 
(`oa' 
g ýý 
N (o igä « rn a ý aaCýý c "a)` ý ý. M ºý Q) ý t: ym 
fl flfl1 
ö C« 
ý 
pC cCOM :s 00do 
n 
.C ... E, 
d2 cO Ul .C 
t Eýý U) 
a) 
0 
2 r N M 
Lin C') (O N CO U) MNO CD 00 ' 
M CT e Cy (D r(O OO C2 O ýIý (DU)t` - MOMýr O Co M C') 0) NO O'7 
)ü) 0 
CO st 
uý (DMOc"v lf)00 I 
NMM (0 C`) -N tt NM 
CV NNrrNrrr rr rrrrrrrr 
M( Oi 
) OMO ( 
ND 0( ý(OO Öý 
CO 
ý'ýV 
'(ýO 
Co 
rCO' )ý 
N 
000 ONO 
M 
CO (D hh CI) M 0? 1` U) e 0) 0) ý (D (D ti t` f` 
(O n" 
NNhN0 (O MN CO 
t"Ict Nei 0MM00) 
ll) M 
LO le 
0 
0-t (D r(D Ný 0 CD CO 
CONN0ýf r' 0 OOOOOO 00 rr00r0000 0 
CA(Y)M'ch (A00(f)CM r 
' ' 
Co U) 
U 
C'MU)CON(Oý W r000) 
(DNrO M0 MO )00 "(tNMOC 
rr 00-000- 
)ý 
00 0020000000 
U) CO I- CO M U) U) tO CO) CO hmO to nt 0 Co ýMOON0 
MOO D(D eN r-t 
r000-000- 
' ý' " 
U) e 
00 
NNM 
0o"000 
ý. ' 
OD le U) COh 00 O) CD CA 
et (A ON O) 0) 0) 1` Co 
1_ 0 
(O 
CO r(A rr CO N N9 0 t" Mrr 0) M U) O CO) 
d 
r 
rrrMrrý(D(n 
rr"ýr 
ý(D 
O"d' ýNMIýOsf (DM 
CO CO CO CO Nr0rrr O) r CA O Co 1ý O ;3 C) M U) 9 ' M (DU) h001- MCO N 
tt 07 t rý. Co U) N f` 
OCO 
O 
Mr N1- t ýOD N"V 
(O NMN C") NO U) (0') 
O 
O 
00M-e 0MU)Nei 
O Or- C)) C: ) er 00 (0 
rcl) 
U) (O 
(O(nýC'7ctU)1- 0U)CM 
rN Oo N. mNN O) Co 3 O OO -tMOMChýO rN rU)st . OONOhOý 
(O 
N 
NOhMM00t. 0) 
CO (f)rU)Ne he 
0)0 
MN 
U) (o CO (3) (D M^(00 ýý 
r"(')O)aDe M 
0 U)r`t`tp0 (nCD0U) (A(DCD NNNrýt 
s} e} C. j . ." CV .. .' CY N. 
(O "cý t. () U) N d' M'ýýtMMýM0r 
0- 
hU) 
1- CC)0ýt(OU)MN(ýr 
CONMOeý O)r`a'N 
00000000O NNOOrO00r 
..... .'' 
00 
. .'.. 
N 
M 
NO U) CO N CO CO Co Co 
CO OU)1-00U)CD r Mr 
U) (D O CD U) rN P- U) 0 
CA(DhN00e U)M NCý C')N N rNr-Nýrtt00N .'N ýN" " NNN 
M 
U) 
CO rr U) et (O (D N0 NU)rM0MO)ýt U) 
(7)0 
OOýt 
CO (O CO CO 1- tO C. 
cDý 
N 
O O00C')N 
79 
U)(ý O 
Cn 00 1` rN U) rM0 U) 
. .' .' ." 
rN 
. 
O MrrO N(C) r; 
... ." 
'C N 
ý 3 c«' Mcý c`rn o E . c c . ä " o c cý o 
>c °) ) 'a 
ýý 
a) 'ýEü ý oý c (° o (n.. Uo N v (cv aý 
cm doö ý °c ¬ ' 
c rn Eä oC aci 0 m a c) 
öa0 ammE ýý ( c ým -a E O 
öÖCCC0L' 
N 
O= 
CN _C (D C3 ý-" 3Ö o N U (/) LE22eCÖý Uý 'C E .N .Ný i . - -v 
et 
A 
ý b 
a aý a a ý 
a 
c d 
d o C 
2 
0 
tu d 
t 
0 U 
aý 
co ývý 
0 `c = 
Üz 
ö °= 
oý 
ui 
rn 
ý. 14 
ýý 
ý 
e 12 
ý 
ý 
ý 
LL 
> 
a) 
R 
F- 
r 
CL 
ýo C 
ý a 
6ý a) 
(1) 12 N0 
ýc3 
a .m 
ým° 
--0 
3ý 
00 J[0 
9 
M 
a 
as 
.6ýt 
w 
m 
A 
. 'ý ýo a ý 
a 
ca 
°' 
r r ý 0 Nh"-M0CO r ý 
N V) 
NM00009 
A10! 
)N 
ý e! 2 $ 
le Co 
r 
CO 
r 
M 
N 
0 
N 
0Mfý00N 
O N(O f- 00 N CV U) C7 Cn (n 0 U) et c4 MN Cy N r 
ý ý r r Nrrrrr 4 r Nrrrýrrrý rrr r 
h N. 0 M OD 0C0(OCDin 0) ^ Sý^NC OýýrS O(DO 0 
S 
e} 
c0 
er 
c0 
O 
OD 
M 
00 
fýOO))OOMh 
00U)U)D)0 
0 
N. OO 
r 
C7ýq (nCnCnfý plý IR hOD N. CO 
CO 
r 
Co 
0D 
C7) 
0 
0 
0 
Orý NNOCD 
f-MfýNOr 
CO 
N. 
Co 
0 
Co thU) MNNCA 
NNrOOMMhýCpp A N. N. p 0 ' Ö r' 
r O 
, 
O 
, 
r 
. 
O0rýO0 
.ý. 
O O 
r 
OOr. 00ýr'O 
.i 
0 ý 
r r 
h 
r 
0 
OD 
(0 
O 
CO 
0 
Cn O0 ON 
f-tODN0r 
N. 
CO 
Co 
0 rNN 
f- U) N(D N 
MNNrpp.. ccjýt0fý 
CO CO M 
0Mfý 
00ý"' 
CD 
N. 
O 
^ 
"' 
r O r r 00 -00 O r OOrr OOrr 
O 
CMD 
4 
CMO 
4 r- MOnM0 
U) NNNN0 
M 
( D 
ý 
Ur, 
00 (0 r_ 00 w h. 
iNNfýÖgýýp g^ 
r r r r OONNOO r cv 
OON 
le 0 0 
' 
00 0 M (OrerU)OO IýNrCA 
CO 
)` 
CO 
- 
- 
0 
COCDr_ (00MMMCI 
.- NU)COrNOf- 
CnCOCO 
hOM 
h 
O 
e) 
C) 
N 
M 
O 
d 
O 
0 
M 
U) 
O 
r 
r 
O 
OrC+)(OU)0 0 O r Nr-(f)(O(n00(nU) Nrr O) 
M .' .' M .' . ý M 
N 
Op CD r) 0 f. ti 
N 
Co 
00 
et 
(0 0rU)rN 
Co O90U)Oin 
(0 
r 
r c') 
`R et0C00(DCOf"(nr h.. ýý}}reý N 
ef ^f- 
N(ý 
NC 
N 
M 
0 
M f 
CO ý h t\ M N. MU)n r- (Oef et M i 
N. NýCOr(n1ýNN0 
i iii .' 
7 
.ý" N .' 
ý 
. 
nj . . nj . i ... ir CV ý r . 
0 Ö N S Co N tS 
"'ÖO 
ý 
)C 
NO If S N 00 CýN Ö S ö 0 
O O O O 
Ö 
O 
0 
O 
)ý 
0C7000nC0 0 O 0 
ý OO 
SO 
N. 
N 
M (3) 0 r N 
0 
MOOCOr'le cD 
000())00) 
r 0 
M 
0) 
CO 
0 
rOM(0M0re U)er 
0000N(DN(f)OO r 
Sý(n 
r 
^ 
0 
N 
N 
CJ) 
O 
r 
on 
r. 
CO 
0 
U) 
N 
N 
U) 
M 
(O N. ýO(DNOý M (O f(DNOrOfO)c0 ý ii 
ND)e! 
ef CV Cn 
r 
CV CV ý 
r 
CV N rr ef CM .. 
(0 
r 
N CV C7 CV ^ ý 
(0 U) O 0 NrM (7) O(0 0 VNU)Or N. CO 
M 
0 Co ý(O 
(n O2 00 fý 
pp Mr N et 
Co 0 U) 
8pMN. ' 
ý 
O 
U) 
r 
N 
r 
. 
C) 0 
. 
r 
r 
. 
- 
r 
. 
rON-00 
.. i' 
O r Orý00 r- NO 0ý ; r 
0 et (0 CO N 0 U) CO Orý. U) CO CO O (0 U) CO 
U) 0h CO N Cý S S f. Nr C) h e! 
t` f\ CO 
NO l_ 
N 
P. 
O 
Co 
N. 
U) 
ý 
ý 
Co 
O 
0 U) M CO r00 OfýNrMO (0 
r 
CO 
O rrýýNU)ý0- ý-rr r O -: 
r 
et 
- 
M 
(0 
N. 
Co 
Co 
0 
N 
M 
M 
00 0U)r 
OOOOCOCOOCÖ N. ý U) N. N. 0 
COr'r'Cýý^N 
f- ,? 
( OCD(AetN 
ýMy000 
Orfý 
C(O 
ý ý 
r' 
(A 
le 
0 N C") O N ei rr U1 0. ) ON N 
7 
CV CM ' ". i nj 
> > N C 
N 
ß 
. 
,6 
> 
ý 
. 06 > ý ° ý ý ýý 
g ; 
° ° 
` 
° ° 
` 
ý ° ý 
I 
ýý ý -8 ý ý ýý ý ö 
ý 
I I I4II I O h hi i llli tIh i 
°cö V 
N v) ýt 
A 
.ý b a ä 
a ý 
CM OCO rNýtto r, O 
`' I ' 
ON 'VA 
U) U) ^C ) ccýý Cl) nr O) tV 
Ln c) r0) OO C) U) tt N Cl) N ri 
Cý rNrrrrrr rr .-r 
Cl) rý 0) Cl) CA cO Mqqt (n O O) co 0 
CA It U) N U) "t Cl) O) 
Cl) rý tt U) 
ý tn r. co (c 
O U) 0) U') 
co r- n r. 
00 It O CA 0) r O) U) CO U) O) O) co C`)h00et N(O(D Oc)st00 00 0 000000 --0 ý 
CO CA OO CO M N'ct LO Cl) U) CO 
NMOret 00 r\ OIt CO O) 
OOOr00rý0 OOr; O 
N Cb co r- ao CO rý rn U) (7 )0 IT co U) NNNNO It Cl) aD O) h 00 r 
00NOOrr0 
ý" ý" ' 
OrýN 
ý 
O CO U) (A Co rrr. U) It (3) It 
00 Ch co Cf) (O O) U) N CO Cn (7) N 
rr0 U)(O'ct hU)U) NOOC9 
Co (n C) 00 et rý CO C`) C) N(O co "S 
ýt r U) Cn O CA CO Nr 
NU)U)OU)hNN0 
' 
Cl) N O) M 
NCMCY)O 
Cl) N CO U) et (T OON co h0 U) 
O'IT NO O) Itt OO (O CA NOr 
COChOOrýN000 cON00 
ON CO O ee}} N (3) CO 
1 l 
0 co Cl) co 
c') co 0) N )M co N U) C) CA CO Cn ( 
U) O) NNNr co (O 00 .-O rV; 
CV CV rcr) vr Itt N 
Cn (A h rl ONO rý O) U) ýt hO 
N Cl) r Cl) rv U) O r, 0 CO O 0 Or. -00. -; N O 00"ýr" 
Oo0NOCO (Or CO 
ý 
ý 
l 
N rý00It 
0 r` r ON Ch r CA r , cf C ) 
. .. 
- rN U) rOr 
N 
rrr0 
N O't r^ U) Cl) r` 1'. U U o 
co CO O) O) 
r 'ct P. ) ) CO O) c )h CO OD 
ON Cl) O (D U) (h N 
r 
0rýr 
.2NN 
OC 
0) D (U ý 
d 
°)c° C ýE 
rn«) 
O 
an) c 
' O O 
- C cO 
c "-, ý ON ý Jc dý Oý O 
' ýO c(n ." ca 
rnE aoc -a ) 
OOc 
c nm ai 
' ý n öý2 ccc c '- c c CL : t-- cc ý. ö ý . . N E2 22CÖNV Oý E rn J 
U 
OO Op 
" C 
pQ ýspý 
IIj 
12 
N 
O 0 lL1 In 
r N " 
0 
0 
" M 
N 
. - .-. N 
N ý'tl 
a 
Ö (D 
N N 9 in cO 
, 
NO 
N NC ro M 2 ch ^ A C) M cj cm 
vä 
äý 
ý [ö 
.: 
(0 
ýN 
cC ýO OC 
Ö 
c0 
C) 
O 
C) 
)f) 
N 
O 
C) 
le: 
!2 
O Ö ý 
C) 
O 
Jm 
" 
$ 
OO 
ý 
$ 
O 
g 
O 
g 
O 
r- 
Iý 
ý 
N 
Co 
n 
tO 
N 
tl) C) 
" 
ý 
ý 
CD 
N of Ch tM s} 
"p 
(U . 
y-. tp O 
tA 
O 
CND 
N 
M_ 
Cý) NG N ý 
ý 
ý 
ý NW 
N_ N 
p 
C 
M N 
eoý 
N ý M 
Q in 
U C m 
. 2 LC 
U) 
ýi> roý`c 
ý eo 
E ý 
ý 
Ep Ü 
v ýr {! ) N 
a 
v wý- ý ro aZ NNO. B o t) 
G) 
ý N 
. 
c d ý 
ý 
ý 
b 
a 
y n tiý 9 ýý 0 (VM0n1ýM cO QU, i N 28 O 
ý, W ý NO O) ý! N cOOCCO 
O ý "ý ýA M 
y 5: CG N LO CO NCO 
Nr rrrr n N(Ö Nr 
O N 00 Ln O ý ' ý SMý 
v OtCA 0)t0 O C U) 4 N. e tO st r 
O C i', 
ý CO fn O r 
" 
at r 
" 
CO h C 
CO . . " 
O N 
F0 
CD Mt00 
OnOCh 
MM ýý}} Ü 
tnCOÖNý 
pppp 
Op 
ýý lOtl) 
2 
r r rr r " or " " oor. -oo " 0 " 0 0 . . ." . . . .. .. . .. ý 
12- 
0 
C= O O O> CO (\i CO CO CO N N. - C) N -M 00) O 
' 
N 
r 
Co CD 
rr 
O 
r 
CA C) 
Or 
tn LC) Ný rNr 
OOrr00 
CT 
O 
N- O) 
OO 
N C) 
OO ro r . .' .' . . .. " ." . . ." ý 
N C6 
t a 0 U 
co 
(D 
(Da) 
U) C) 
Co 
a) 
CO O 
tn C) 
ti CO t0 r, Co 
tn N NN N(ý N 
Co 
O) O 
CO O) 
tn r) Or 
N. CO 
tn N OO O(0 O Or O Or oONN0 .r ýE ° . r .. NO 
tU ý"O 
Ný 
On0O00 
N 
le (»0 
V) ^. 
Cýa)2; 
ÖO^M^Oýi 
O) 
ýNtpp 
O 
O) 
O 
eU)ý 
00 
pp ýn
rr p dN C) ý ýr Oil oO C9 "" " cm 
Q) 
= 
aO M M 
ý . . 
vö ý[0 
c= 
0 (0 
oN ý "C 
ný ý} 
CO 000 
CM 
COO ON) - CO COÖ cp eý Co 
^0 
0 
ýO0'2 
ýý 
N fl N OpCOn uN)N 
Cd C CO O MN CD CO 
" 
Or 
"M 
rc ýýý CO N 00fCf'''" 
i.. 
O 0 
ý 
O) CO 
." 
N to 
Ö N. " rr '- CýN 
U') 
0) 
0 
J CD 
ÖÖ ÖÖ ÖÖ N Ö 
atOýppQp 
pt0n ý 
O 8 ý ^N 00 
00 00 OO O t nh 
ýO 
0 O 00 CO M 
ý 
r_ r_ Co ý - r 
CO 
N O 
OOMCO 
O 
CO 'It N 
eo}rn ý äýý rneý 
' 
 00ý Orn 
ÖÖ 
O 0C O Cht A O OtAM C 0 'd" C` CAO) 
~' Co M CM d' 
ý 
to N 
r 
N 0h ýý- N' M CV 
r 
0 M 
N r0)NýO) .-N CO . - Cn 0`0Nr 
CA 
C) 
rtC) ON $ 
NC Ný N r M O00 ON -: N 
N 
«a = Co 
C a) 
0 ~ 
m Ü 
r, M le ý 
O^0 88 N NN ý 
` Co O Ný (M 
(3) NN M t0 N N 
ý 
p -6 
tn W N- 
p 
0 2. 
Co cm d' °) tn U) N" Co 
CO ý 00 ý C^O týn ý 
Oh 
10! 
) rc+ý tNA 
ti 
'd N oý Co Co 
ý 
tn tn r. 
ý N ": r (0 v * ýt " o. - CO 
CO 
M , 
M .. .00. 
N . i 0 
. 
3 
t. _) 
Y E Y 
ý 
n c a 
. 
a 
a) 
.. 
mm 
. 
O 
.. 
OO 
rn 
O O ä) 
rn 
ö c3) Z> CC C c3) rn _ CO Cd C ý CI) t0 
0) cm Cý CO to o) ý ýJ .. 
o) l! Ctl N` ) ýC 
O NO 
v)inýö 
OOO 
äNE 
C O ttttll O p) 
tnvým 
OOG 
v)äEt 
4. ý (/) r `ý aNrýý 
ý 
y O 
üi_ý 
, OOOg 
äiriE`týE 
Ö (1) %E y°OY E 
° 
ýY 
C7 . 
4C Ö 
c 
Ö C~C Cý O 
Eýgö ý? 
Yý 
M 
YYE 
o i: ) 
C 
E 2! i ý. ýu ý u . 
ý 
ß 
ý r N Ch 
O rný ý c) 00 o ei Oý 
g NÖÖ00)l^ 
f)(0111 Uý<0(O f- CO o ÖG M 
O cO OO M(o I: 
t n1 ( 
N CM N r 
V 
U) U) 
ý 
N Ch N O) OO Ch (O C4 C) C4 In 
C\Irrrrrr rrr r- N(G NrN rr rr rr rýrr 
00)vcOU)f. (o (nOh - OM I. f. C'M(ONCOU)U)(O U)detfý l% 
ON ýC")00) 
U) U) Ö) o) r--ý (o (O 
0)etO) 
P-ý h r, ý 
ý 
r 
O(A 
'lý r 
COU)InNrd'r)00) 
Ch n `I: 1n O) O) ý (g (D 
N C) ( 
ti h ti t"ý 
(3) et cD CO r CM LO 
rOM Vý(O 
CM CO 
r cM CD 
r 
0) 
O CO 
CO r- 
0 CO f. rCM. - (O f, 
rý CO 0 N`S e (O CO 
ýý ý 
rO00rr0 
.' 
OOr 
. 
O 
. 
OO 
. 
OOOOOOr "0 
.'... ' 
O r'0 
.' 
rCo OCM U)r`r M0N'etU)C01ý 
et O(A 
rltf- 
0 
0 
(O r, 
(DCO 
rGOn (OCt 
rst00Ný GrOg 0 
ý 
COO) 
O O ý- rrOOrr O 
ý. .ý.. 
OOr 
. 
r 
i 
00 
. 
00000 rr 
ii .'.. .. 
; 
0n cO (D NN U) 
NNN Oýt ei Co 
0) O et 
O) h c0 
c0 
O 
0 (7) 
U) M 
r_ M(0 t` CO CO nh U) 
U) NNNN 0e M CO 
0)0900 
0) h r- 
NNOOrr. 0 
.. 
9T7-: O Or 
i 
OONNOOrr0 
.. .'.. 
OrýN 
ý. 
Mh00O)CMCO I_ Cole cO CO 4 N CA(DIý(DCAOCC) N ý (o N(O (O eý N 
NCCýýCACO 
0) Co MN N le d' Co le CO CV 
U)hU)cDU)U) 
0) 0(D 
Nrr 
U) O 
O) r 
ý 
00 
h 
rrOU)I"ýtcýU). NOrM 
CV ' " r 
(OCO rOD MMle hlý f- cOýtN ý 
0)CDM 
ONU) 
rO U) et 
C01ý 
fýN 
COCON(0 r(orOC') 
N(00U)rM(OCMr 
NO)'e O) 
r NN 
` COO f- NNO 
' ' 
NG9'ýt r CO OD OD N(A(n0e 000V NO i i 
d0 N 
.. ý. . .. nj r rr t rri ý .. 
r00000C") rCD0 0 N (OC7) (OýCn(nN3OON . '(n ppO(O 
Co ýCA 
r rr0D00fý OCON000 
Mr0 
r_ M0 
_ 0 0O 
ON 
00 
v cONr fý N00 U) NO00 O .,, 
CO 0 c0 N (O CO in 
OOCON(O0) 
ý 3 
(O 
(O Co 
Co ý 
U) CO 
(D CO 
r CO r CO et OO0 CO 
fýrU)NO (DNN(O 
Ný'ýt U) rO(DGO 
^öO CO 
MNM MCD atOO)ýr*ý 
C? CM . -CO. - et 
G7O'7 
't 
U) 
r4 CV 
CO r 
r CV ' "NCV . Md r "' ý CV 
O) O) O) 0) Cn ON 
CO N M(0 NN 
tt NO 
c0 ý 
N 
et wo 
(O OrONM e} MO 
U) (9 NN t0 r CO O 0ý( 
Mr tt 
.- U) N 00 00 NO r O N ON 00rý 4 
MOrcO ýý}tr, O 
C 
O)Or U) r, c4 O) 
-e (» 
NO aetýOpp CO (OO 
O I, C'7 N0 CO 
ý 
Co 'Ct 
00OrCO 
Nr CO f- V CV O OD c0 et 
rr C`') U) r 0- 
Nr OD 
rrr 
O CO 
Nr Nr rrr- ce U) r0 r' rrrO 
(nCM CD ctCOM 
N 
4000 
0 
ýn ÖM trO 
NýNO)ý 
C7MCOfýI MýC OýetN 0-c 0 U) 'V '? tt 
ý(nýT 
ONMN r (4 O ý1ý r 
.r i nj r .r .... 
y i3 . 
" -. 
ý 
. -. OOc 
c .O 
1] M = O_ v 3 a iö ýc m c . 
ö, 
.ý 
ý 
a)o = 
von. rM 
00 cýý 0c "- 
m 
d) 
aým 
Ch- 
o ýý 'vär 
Of "-. pý O tL F ,., 0 
c 'O N Lß ON N 
0 tu ( 
... ýc 
0ýJc 'O ý 0g'0 
c fn . (C a 
artýýy-ac 
N= 
O. Nm .. 
O O«0 O 
(ýinm(n NE (u 
Oc MC Ný a rnEaoCo.. 
ämai 
It , 
L 4) & e 
o ° - o 
q 
o öý o v ýo E Eäü ýöv c 
öý E 
u- in iýý ( ý Vý ( v2 c °cý' 2 -1 
A 
.ý b a ý a a ý 
A 
ý b 
a 
ä. a ý 
ýn 
(O CO 
IýcOrnMtGa0a0rn 
(DO)(DNU)Nnr 
Co(OMýf'ýOOtON oýt0 fýlýlý fýCO O)NCý ýtMOMCýfý (ýý N 
LL 00 OONCOh00 
N : e-CnCýCný r(? ('> 1n '4 
Z; rr ýrNrrrrr rrrrrr - -CV r"'""r 
N 
U 
ýý 
M (`') 
r- MCO CO a O)CON 
Cn .M^N Co ' O 
LO OD Cn rLin CD O) Cn(» N O)pp O) 
CO O) (0 rr0 CD N ýýy} O) CO ýt Co t6tD 1ýIýh Cr)(nt l oo( N rnrn )tn ) CoýýCý(OCC ý nrn hh ý 
A 
0 F- 
NN 
NCO 
Mýt M OCn(D 
CO LO COU)COt et O 
NM tOý9O)N1ý CO (n 290 
OO M MO MOr 1ý Cn M 00 L' r0 OOOOr0 00 00 0- 007OO 
N 
a 
NN 
N (0 
OU)Me N)- (0(D 
O)CnCO U)(Dýt er 0 
ON (OO)rCnO CV 
p)MýÖÖý ÖÖ 
r0 OOOOr000 
O OOOOr, 
«) 
a 
O CM 
rM 
ONhrin cl Into 
rM00(De Nr 
ONh Mf'ýCn r Öý Co N(") C\i r MOO(O$N O 
O '2 r0 O00r000 ý 
r0 - rO00r OO 
i ý" 
No 
ý0 
C 
Lo O)r 
OZ O) 
O rO 
rCm to O)MCOCo MN Cp Co M (O(7) M IýCD 
OrO. MrMCD C 
N N`r (O(Or ý NCN ") . 
~-"ýM 
CO 
2Ný 
(O 
r ONrNrýýCýO Cn)ý n7 i 
Q 
N 
N t. .irr 
m 
OLe) Ne f- Cnco IýMh CD ýfM(O cm COeP: 
C) O(O (OCOr N CnCOCONNIý OM rr It) 02 L'C C) c 
O NN 
ý U) M 
2 
(nCDý(D OOnýIN 
Cn ett U) CA - (D 
) ý dý (D ý Co Cn Cn m Co NOr (O r cl 
ri rý 
iý irirr r 
OO 
Jm 
ýý 
O NCO 
O 
O xt (0 (DC)0(Of- LO 
(DMýOMtf(O 
e O)OO LO NN Ný ^ýA 
O NOCnr(Og ý r O O Or 
ON 
OOrOrONNCO r. 
Mý OON O') ONM Oý , 
N (D L1) 
rNh M ln 
CnOOfMh(DCOCn 
N tOG00)(DýCO(ný 
1 NC70Mrrrr ' 
(3) CoCD CO CO 0 Co ýN (ONo ýt (DMCnn OM 
CA NO)r0)I--O '-e ýOD 
r CO Co 
C 
U7 CV rN- "f 
N 
C'7 N 
(Oet 
N(D 
CnCOr, CDI- r-hC0 
O)U) Cn0(OýO 
LnCOMOorrNf. OM 
O)MfýýCn(Oýgý 
ýý 
00 
r0 OOZON 000 O 999 -9. -. ýi ii i... ii . . . 
N 
m 
CO Co Co NNýNN. - r, N(n m f, kn (D O Cn U, 2 to 
CO r fr0 ý2 n O)r r) ' 
ý ý OM M OMVýCOtiCDCA r'Nrre CO 
)CnCOO)O (O OC` rN r rNrN r rýf CON rNr -6 0 rN . rN .... .. _ MW 
NNN N etCo rNO(n0 0M 
CO Meeeýý{ ý 
U) NCO 
CO MM . NO)I- CnrC'ý)C+) r NMNMtý N Cnr ' 
U) e NCnN 
Nv 
M N^ 
N CO NN (Y 
iliiý l' iý 
r N. i. .. r .ý 
m 
01 0) p CO 
G r 
ýý 
)ý 
CL 
`- M 
. "ý Co. Ný 
ro 
J 
ýC 
.ý+ 
CL Co Ctl 
jr. - CaN ýý JC Cc) 
v9 Nýý 
°) 
E2 
ýN °) O> (n .r ErnEäoCý- 
:0ON 
(°'a 
° 'C Mc äý ä_ 
NE rnEaoCoý, mai ý 
oE v) 
coEöc 
`° öE 'ý öcc c` 
pýý cý C 
° ° °ö U °öEdddCe , ovErnýn 
cý'öý ý? °öc 
r N M 
[ 
a m 
Co 
NN 
00 
OOfý00r N(0Q) 
rU)O'ýf` OOU)r 
COrN U)ý 
N ý. 
ýj 
) OOOOC') U 
ý L(. 00 OOrN(0 cD00 
OMC 
ýý 
ý C\I rr (V rrý 
ý 
(n 
G) Co 00 O)C) 
0M U) r CO ýt CO N 
Od I, - 0C) C)MCO 
NN U) "ý (O O) f\ Co 
000)C)tn r rýM M 
ý C O) 0 ý C) 00 U) U) O) O) ý 00 M. U) . 
() () ilý 9 
= 
Ü 
N 
H 
M0 
CO r, - 
00 (O CO r (» C) CD ý 
^U)C'9(0 00 
CO 00 M C) (» tie r cm 00 e 
CO CO rO C)rNNer tG 1ý 
Or' OrOOr r00 0000 r- OOO . r- r- .O " 
1' 
' i1 ýý 
N 
Ö 0 
O 
U) 
N 
MN rCM(0 U)C)st 
CON(O('Mf- r00 
ýpp Cý) N I. U)^ 
NN 0(OrNý M Oh 00 
tu 
' r O r0 OrOO 
0 OOr- r' 0 0000 rr 
E ri N C) 
i 
0 
U 
(O (O 
ý 
(O (O (O r_ (n rn rn (0 NÖ ÖýÖÖ 
(O (O (0 f` (Nn 
Nrn 
rn ýpýpj r- a0 U) 
OÖÖ 
NN 
ÖOý 
r- 
Co Ö( 
N 
Ö O 
N 
'ý 
r 
ý ý" ý' . 
NO 
"O 
U) Oý 
CD 00 
U) OO TO U) rrN r- 
0r C) f0 
CO N E; N C0 ý ý^ rrr 0 0(O U) O U) (O U) CO vn ý O[ M COU) U) IýMONM fltON ý M OOCMr Nr U)r_CO 
m dö O Nr Nrir 
N-' 
(D 
pO 
Oct 
U 
0 C)  -'O 
O LO CO 
CM Co 0 
M OOU) -e Co M(OO 
(O (OC)C)OCO .-Mr ' 
in U) (0 (D 000) (00 OU) O) ^ 
(O OO (n N ODN ýCO ý}  (O Oý N0 NC NOr ) N OOMU)h U " 
v 0) r" ON " C ÖÖ N Ný "' r rý ^ 
UI 
C) Jm 
l 
--- 
0 r0 
O M0 
0 (ONMrO ejle M 
0 CMONr- OO Nr' 
0 U) MhM r- M r` QQ Or (nr'C) pp 0(0(0 U ý U) O ( 
_C 
o 00 0 OOrýO OaOC) 
G ) ! c? O 001ý 
ý 
(M PN 
U)O) 
r I- OLnMCO ONNNO O) Or- N N 
O 
erý 
NU)ýj ON) 
CUp) 
(nMee}ý tNp O ^ ^ Mr 
M 
ýNý 
o( (Aa n r M - 
nOf C (n O c0 
M( 
O O ) 
"" Ne , NC+jý ýM, 
" , NN r- '' ei nl 
iei tt CV 
(tý 
N 
0ý0ý 
ýýOOýMr ýQý O1 Nr Nfý NN U) r- In r O) Co Co hN N U) M"-N(0 ýC -OOr - O O O r- OON r- r r 999 Ný 
C 
co 
.i 
tu .2 
Z 
"O Z: -- m c (D 
a) Ü 
(D 
' 
h000) 
NfýC)CON x-00 Co 
CO 0 
0000 
N 
0 
"O ý0 
( ti 7 a 
00 0ýtOOrr- C7U) 
" 
r r- Or r- `" rr 
" NN 
(1) 
f6'Ü 
Cý Co NV O ". cýý} 
eý}} eeýý (Cpp ý(pp 
ý 
Co 
O 
ýtýef 
pp oo eý fý 
C7 Co U) ýýMýý Ný (7(4 
U) C) 
C') N M in 0 
(ý M C)cý (n 
MOO st CONr-r- 
" " i 
r r r0 
CJ C (n (V ' ' l11 
C) ý) 
ý 
NN 
0) O c6 y 
C r- Oýi öJ 
dý R)' N SýJ ý "t ý O Q) OCC 
(C ýC C) ýýC C) S5 ý Z ýý 
> ;ö cÖ OCýfn. ' nýý E oaC 
"ý ýy( 
ý C ¢ (n ( a rn ýý 
r > 
öý 
:a 
Üdý _ Ü r- m °) E22 A 
m 
v 0 2 N M 
VN 
lMl) 
NMN 
ýýýý 
N 
a a ý o N. co o U') 0) wrý n 
0N Co 
OM U') 
OOý 
N (D N 
O C, 2 h 
OO +- 
rnrno rn ýý oýý 
LO M 
(V ýr 
ý 
ON co 
Cl) - CV N Mv 
NNO 
CO co 0 
(7D MO 
M et r- Iý OO 
ýO le 
, "t 
rl nn O Cl) N 
OOý 
co rnLo NO 1- 
ý- ý- ý- 
NoO0) 
N O) C0 
OO tý 
v 0 
Z -0 
öc 
c 
cc 
E (N . fA 
0 M r Cý NM CO 
r 
LL O 
S 
ý 
O N 
(A 
(n 
0) 
C07 
N r T r rr rrr 
o n rn o0o r, r- ;g M 
fC 
Ü S 
(Ni 
DO NO ý 
O" 00 
C 
T " " " 
Fp- 
N V) Co ýrn 
n crDO Cn o 00 000 " 
ý ý N Co ý' "$ 
T r O 
^ rn OO 
pQ 
O G7 r 
N N 
0 
U 
^ 
ý 
Co 
0 
. e} OU') 
Ö 
r- NN NrN ÖN 
r r O Oý 
N 
Np 
Co 
CND 
(Y) 
(ýD 
lf) Ü (1) CO ef 0 rr 
(D äp 
N N 
'o 0 Z Co 
CZ 
O C3 
o 
N 
-"O 
ný ý Ö Ö N ýN Co 0) 
N () C hT rr O r at t CD 3= 
0) 
30 
m 
' 
C: ) C) 0 cq 00 
r 
ý 
MCO 
0Ö 
OMNNN 
rý 
O O^) (O SS 
" . 
m 
()) 
ý 
CD 
ý p 
ON DO 
tDCý(D 
CA N 
' (0 
ý N Co dN 
() er er Cr! N CV 
' N 
0) N NÖ Ö N 
O 
N 
O ) 
O OT 
ý 
O r' C ý ý 
üN (C 
(U 2 19 C7 m 
(0 p 
ýU 
cD CA M C O0 
ýS MM NSM 
' 
0Ö 
Ma Ö ( [) ) 
VO ý Or rr 
0 
Nw ýw 
N 
(ti V 
ý T CO 
TCO 
O O) 
O Co 
(N0 p 
NCD ýt 
M ýp 
pp ÖOM 
p N 
OM ON 
V 
N ON 
m r C 
p 
N N ' 0 
ý Ö L 
C >C "C p p 
ipp 
C C 
C) 
) N'0 2G 
: L 
L gý Ö a p 
C C 
& 
° ' z' c c c C 
. 
ä N L & 
p 
-- 
:, p7 =ý 
t 
Ü7 
CT 
=ý ý 
Cl «oý 
öC 
"t7 v3v 
CC Ew ýn CT 7 C1 .. 
ý 
v p 
N 
R 
N 
d 
0 
0 
U 
Appendix E 
W 
.ý b a 
ä. ý 
OO 
LL 
OO > 
c0 
8 
, Cý u) 00 
0 .. O) 
0) 
Uý 
ö 
Co 
F- 
Ö 
ýNr 
cp 
n. 
ý c O_ oo 
tu 
T 
N 
Zýý .'. 
(9d öa 
U 
ýOr, - (D o0 0N 
NO L .'' NO 
N `" -p cN (M0 Ö NCOrO 
CL m 
2Ö Z) CO 
ýN CO Co O OC 
tÄ 
ÖÖ 
Q) J Co 
Ö0ý 
OOO 
U 
N CO LMf) 
[h ýd 
r ý (V 
0 NCN 
p 
"N fd 
ýÜ 
CO U) r O) lf) r öoO 
NyUW 
r_ cl - (0 
hÖýNÖ 
=V mM 
fl 
2 cOi O 
N7 
C O'ýt 
0E 43 
UON 12 
`. C (! ) .. _ 
4) 
O 
cz ý a) yS. _ý 
005 
U 
Cm 
C= 
Sz 
rn 
(U * NC 
ýÜ 
 
'a aýy N 
fl1 
+ý-Ö 
cU 
ý 
Z 
'0 0 
IL > 
G) 
U 
a) Ö 
f" 
r tu 
ý 
ý 
ca a 
00 7R 
0 
N MLf) 
t1) <0 O
pp rO 
(") ýý ým° 
co C) I- 
i" tiv 
O V)  
M ý. ý. 
-c 
öö 
m 
oo ui oo- 000 
d' Cl) 
l) U) 
[   d' 
fý ý (  .. 
äý 
Co 
CO - 
D U) " 00 ý ýo 
ýw 
M- CD 
CD hN 
le N0 
cn ." CO 
I- 
 
rr 
00 
rý -; 
00 rn rn 03 rn 
Co CD 
-o N- 
OD 
r 
 
ý ý 
OD N
OO N0 
I. 
rnrn 0 Ný 
E (D 
Lr 
C d) 
 
07 ßL 
NO 
(! 1 M- 
LL 5Qý n ýOIý9tiO 
c r, 
ý ON 
. - cm ö 
ý 
o N "- 
ý C\I N 
N V) 
C 'ro 
§ M pý M NO 
Oý 
^MO 
C 
Co 
CO '7 CO U) M 00 le 
Ü ý 
f` 
N 
fzfýtNNeeýýýMMN 
O Ö 
Ö 
MM 
Ný 
r ý OO N 
C 
0 ý (7~) 
ý C)) ONe CO M CO NN U) r- -- 
-f 
CA a 
C N NOOOOr'O N 
N c0 
a 0 U 
f` 
N 
hN CeDý f- EO 
pN ýö Ö NÖ 
fý N 
NÖ 
Öa O O 
Nö 
ý 
Ö 
OOi t[) 
ý2 (O 
ý Co M n Ü 
O c o) LC) (0 
^ 
.- (0 Nd -, M ýO " 
m (D 
dZ 
CL 0 
4' t1j MN C V 
p ýCO C 
82 
N 
- 
- 'O a) 
OO 
(D (O 
ºý Co CA Ný ýý 
O) U) MM M 
U) ( 
at OO 
O f` 
M U) C o C M Dý ý C7 tA O) f- ? 
S 
0) CC) 
0 Ö cu LA ý ýý 
fNý OO tl7 O O OO st 
ý 
ý r- M 
ti Oý 0) tD to ýýjj 
$ O A 
NN 
ý ý 
Co M ý) D c, ) C) 
N2f. t O 
ý' G0 f` C, f` 
N p^j 
op 
eO} 
N 
ýMp 
aT0 ̂ ^ tý0 i0 
N N C') OO, O , ýý =t 
CA fQ 
,' 
'O 4-- m 
ýÖ 
NU 
°) 
cýp 
cý o 
c0 
ýö °i 
vý O) rM. 
Ö 
vö ý N ý? NN'a"- ^ N. 7 
'0 ýW 
vý Oti) fM, ? Mýt ýý - rn ýp U)§ä 
00 - C O to 'tt 
ýD "ý Cý MO CO M . 
ig 
Q 
r S Cv m 
ý 
..,. - cO ^ ,., 
p) 
.O ON Cý J 
^Ö ý 
Eo 
,ýC .ýC 
Eýýý CO .. CE 
N M 
W 
.ý b [ u a c. ý 
kn lf) O) t CY) - 
CO OD - I1- N0 
CV Co Co 0OM 
ý ýý 
0) 
Cr) ( CO 
ýý 
( QO 
n U) LO CY) mN 
NrN OD Iý N 
00 00-0 
000r0 
ýýý ý' 
cr) ýÖr 00 Co 
OOOrOr 
výN. ö 
co C\j ö Cl) 
o00-00 
CV ON0 
(3) tf) CO I, - N r' U') O ¢i' C) 00 - 
. '. . CV CV ' 
. -- iA vt- CO N LO 00 N 00 - 
OD 0 tt ýNr, - 
I-. TI 
CO Mýö u3 (0 
ti o rn oý o 
- Cl) CO CA - (3) N CO Iýt 0 CO IT 
Mr0 0) 
ýý CV N CV 
Nr 
O (0 -0 U) - 
(0 U) cf - CO U) 
(i NN (D -- 
ý 
O LO Cl) ^ cli co co 
ý-- U) Oý U) ý 
'2 
0 v 
oc rn ý rn i0 ýJ 
0 U) 
cr. 
Ecc 
NNN O L. LVC0 
LL 
Ö ÖÖ NN Qý1 N0 
ýN 
co 88 
-NrN CO O 
C7 r rr rr rrN--- 
(d 
U 
Cý N 0 
0 
M C"M 
0 0 
O fý OO eeýý Of ý Ww ^ ý C 0 )0 ) ) 
ý 
tl) 
ý 
Of O h 
ý 
Üm r 
0 
F- 
Ul O Öýý Ný 
ý 
N 
r 
C') 
Ö 
rr OrOrrr0 
R) iii 
CL 
N 
O n (O O 
V )0 
M co 0O N fl_ mN ICCýA 
N °Ö r 
r r00 r 
C 
t- (a ö (. 
U 
L h N 
P It 
CM 
t- '! 00 to to tC) O) r 
r O Cl) U') N 
` 
Ö 
' 
Or 
ÖÖ 
' 1' 1II Ný O 
Ü C 
M 
N ý 
0 
O NÖ 
O O) co MN N co 
ÖO 
Ný r CO O) 
ý 
N 
0) 
äö 
' d 
ý" 
t n 
CO) 
N 
ý co 
ons UZ 
ö ` 0) 
C 
N O) 
14, 
O O) O) 
Öý N Co co 
c) N O) CO N co r rý O) O to CO N0 
Cl) Cn N O) 0D 0N C 
Oý 3= co 0 N 
O ) 
N" Ch N 
N J CO 
O Cl) 
O0 
ON tn 
0Or 
O if) N tn O r 00 prý OM 
OO O q ' Oo OOO " 
O q 
05 
tn 1` It O)o rý aoro 
MO)n N Cl) 
N O) N rM N CA 
f` M'ý# 
r r' 
r- r- tt 
rý' f` ý CA 1A 00 1` 
Cri CV 
r Oi Ch 
N 
r 
Cr0 NNý CV CV N 
NN N 
M 
CO L f) n 00pp ln OÖ 
Cm0 ýt 00 
NC r rr r. - rrr0 
v3= co 
Cd Ü N 
tp 
OOd 
O 
Cp sh t0 t0 MN 1ý N 
N(ý Cn r at 1ý 00 O 
ýÖ 
"ý 
r rpr N 
co NOýýN 
C 
« mUJ 
N 
' O (D 
ýV CCvýý pppp 
Md 
ý} ý} 
to 
N 
to 
to 
0 ýý 1" W Ný ý0 
28 
Cý 
rr N r' N 
h 00 f` `4 
w a) 0 
ý C6 ; c) 
cU m D 
? ? 0 ?v 
(D rn M cm °) 
8 äf - 
(CD CJ 
aI äImo 08 . ö'f . cE 8= " , cEc ý =CD . , " 
E cV- «« º. d g =tllor ... c .. ý CJ ... CJE ý" O 
d) 
V 
0 
2 r N M 
W 
.ý b a aý a a ý 
O 
0 
I- Oeý}" 
0 
CONO 
0 
0 
Ö ý 
ý O 
ýp N t ; 
0 NtD t 0 ÖÖ 
j CV DO OC7 
ý° 
y T T 
NTr . 
TTT T 
Nrr rTrT 
N 
. N 
0 0 h tr t. CO GON 0 
OT (IJ 
Ott CO 
. - r` Co o) U7 ti N r- U) 
Oý 
0C") 00CO 
ý U 0 
O Cn tt O CO (G 00 Cn ýt CO C[) uý OO t` p,... ý 
ö 
H 
00(C) ýU)T OOO 
OMT 
Co 
O 
(f')C70r 
Öý Ö 
Nr, 
etelr O N 
1-1 T O 0-0 " NOO " T "1 
OO T 
I 1" 
1 
(6 I1 1 
1I I1 
CL 
y 
c (G tt f- M(O 
'(t Tr C9 0! Q 
ýt7 
Co 0) U) O 0 
" -ia T 
T 
0 
T 
U)CGr 
OTO 
TttT 
NOO ý Ör0 
" 
NýO 
"r ý ý II 
II 
1 11 
2) (0 
12- 
0 
U 
ý r O M O NÖN ý MM Cý0 M (00 
N Ö 
CV (T[) 
ý 
pý T T 
C O O ( 
0- O NOO Or0 i309" I1 
ý I I 
No 
N ý Co ýr M e} " ) I` O r-" 
M Cp 
CýN7tOOý) 
CI 
CM) 
N 
CA 
m 
U 
ý CS 4) C (O 
M 
0 O O 
( 0 
Ott N 
ý U 4 
('? 2 
. N 0 OM O IlýN U)O 
T r_ ä0 M ýl ' 'T tt 
'4 ö m 
Ü° 
O ^ C» le OOO O ý Ö ý (0 
^^ 
ON)NIý 
ý Co 
MOO) 
Ö C Ö 
(MD 
0 MNM ( C) 
00ý r` O ret M 
TO Cý O 
e: :3 M M ý rr M 
1r1 
I 
Tr 
II 
OO) Jm 
O 
O 
U) 
O 
0 
O 
N 
T 
OOtt 
(GOO 
OMT 
ONO 
O 
O CG 0 
Q0 
00 
QN (OO 
0 
N 
f 
O O O O ýO fý Mt Oý 0 O 
ý 
C7 
N N T Co00 O n 
00U) 
O 0 
ý ý ýý^ 
' 
ýý'ýýNp 
. ý 
ý 
00 000 (Nf) '0ÖC ') C )N c I)o O ý (GhCý 
) rTC )11 1 
N 
ý N ý CM T er U) I M C\I 
iMT ln r 
Co ttO T r- n 
0O- 
~ý 
O U) 
ý 
O 
O't O 
NOOr 
N c T T OTO NOO " ý 
T 
1" I ü AD (U 
i1 I I 
CU 22 Z 
-° Z: -- m 
cý Ü 
Cr) Co (0 n Co OO Co N ý U) l1') 
-e r- Co U) U) OO ef' 
C'I) 1- Q i' 
C") U) CO 
` p 
Ö 0 Ö Ö ýN. M-- Nr r (h t00 
. 
W 
Q) 
Ü 
(D le N ^ 0 Co NN etNU) 
On 
ON O^0 
r- N 
Or T 
C oýý) 
ti r-. 9t 
ýN 
Ü C) p cq0 O T CO O " tý M"'- " " o) O T "1 ý 
(G 
1" 1I 
CO C'9 
1 I1 1 
ý 
p) 1 
N 
ß 
c0 
«a m C 
CC) 
N 
C 
:D 
E 
^ t 
Q) 
ý 
ý 00 - 
R O ý ý 
° Q. 
" 
o C 
(ü N 0 
c ccm 
z 
Co 
'"
O 
.ýýJ 
0, C) i71 CA O .C 
«e M rn 
ý 
2 (ý cm ag .ý° 
a 
J 
ý. I 
Ö 
En 
CC y c. ( n ý E aoý "- 
o 
1 
91 
Ü 33 
ýj 
3 °aci aci Eýý ýac° 
Ü e E2 ý 
0 2 N M 
w 
ý b 
ý ý a. ý 
tn 
u 
Nr (3) N 
ýý OM 
CO NMOO CO (D (O CO r 
ccýý h Co CO C`') h Cý) 0hN 
0 0) 
CO 
hN Cn Cj rrh 
0Vf' h CO ýl Co v CO CO O O CD `l! r `d ^N (O ct r tt rNh 00 OO , 
h 
. fA r.. rr rr--Nrrrr 
Nrrrrrr ýr 
U 
d' d' N O) 
N C) O 
h O) hOhM CO ýOO 
O N. CO 0) f0 CO hN 00 
N CD NN h(o tM Cn O Cp 
N Co O) h CD h CO ^h ý 
C O) h (D h CD (D CO CO 't r, 0 Cn rn O . CA CO 00 Co '7 . 
CC 
. rn rn 
c C, 0 
0 
U 
N Co O) 
r CA d' N 
(7) CO 0) Co N Ln et hh0 
OO CO O CO 0 
0ÖO Cený 
r0 
O) Cýn}0 N. 
OO 
ÖCD ýö ý r OOr '790-00000 i ý iiýiiýi 
CL 
C 
- 
N Co O) Cn 
- Ul le CM 
rh0 0) N an Co Mý 0 
r CD eO d' N 
M CO - (tOt N. r(D CO M 
O(ý N ý 
hp aý000ÖÖ0Ö 
.-cc. rO O-000000 0 r r rr r' r rrrir 
a) (a 
0 0 
- - hstr0 
LO rr 00 
N. ttrCMCM 'R 
Ln rr CO O) M CD CO CO N 0 
h tt rOh 0) N^ N'CT CM 
Ln rr CO Oý M Cýpp CO 00 N 
00000000000 pý OOOO 000000000 
(DM 
NO 
ý ap 
,t CO ct O CO 
OO CO rO 
Mrr CO C') CO r CO CD CO V 
OO CM 00 MMO Cý NOh 0 
CO Oh0 CO r h^ ný 0) N 
00 'ýt N tt CO N . cý 
0ONrr C0 Cf ^ ei 
U NC OrONr rrONrrh 
Cn r 
"i '" 
Co N CL 
0 
ýý ýýý ^ C7 ' ^ 
'gö " 
ým 
c= 
ÜO N 
- 
rh Cn CD r h rMr0h CO r 
O.. yy" CM 
CD OOOO N00g cm 
ýt O) CM M CT Co h 0) N Ln r Qf NO M3 ^^ d' lA O N o 
C °C N 
00 CM O 
(O (O Cn O) Co 
12 
u) CO (O CA OMMrO d' c CD co 00 
d' MN Cn nt e 
i i i N 
- 3ý Nii 
N ý' ý' 
N .C C r Ni 
in Jm 
O Lo CO rN 
O Oe cm O 
0 CO Co (D h(n OOh CO M 
O+ O) NOOM^ LO N CM 
ON Ný 
hM 
CO 
N Lin ` ' P O'd L 
OOrNO OOMON CM t1.: CM Olqý 
ý Nh O i 
m 
M0) U') CD 9 (3)(7)MO Of M 
ON ON 
Co CO rýt N (0 0 LO 
CM'ý gS r(o h CM N 9^ ý N 
NNr 
M 00 N^ 
ý 
d, h(O O) hO (G MWN r` O C, 
NMh ' M CO 
. ý 
r !ý CV :r ri ' h CV r 
-' Nr N- 
r 
N (Ö Co) r Ch r N' 
.Cii0 N 
ý N 00 r ln ý 
OON 0- Co 0) O) r0 ýÖ 
h hý CD Ln 0) ^M (M 
r0rOOO0 NC -00r . r00ý000O 0. O 
-o zt_- 
r- 0 m 
20 
MhM Ct ^ 
O N(O Mh 
MO CO Mý tM O Co Nh (D 
CO N CD 00 }' h CO Co 2 oQ 
ýýpp oo ýýpp ýýpp rh Cý hý O tD M tO 
°) Co 0 
O Cn Co hýý 
'7 r 
"p O rrrNr rrNrrNrr 
st Cic7 rrrrrr 
ý 
N t0 
(n W 
. . 
cý Öü rOi 
CO 
M 
v 
u-) 
Ng ONO ý0pp 
ý CD h CD 
CM Cn (ý (D cß CO ^ CT 
ü 
Cý 
CrO 
Q1 N C'7 eý N Ln M CM rrOO 
CC d OM Ný Cn rrOr 
cD Co C7 NN h Cý CCýY 
U) Ü 
C 
N 
m 
ý E 
O 
«a «9 py y N Y 
LC 
Uý 
Y p) O 
ÜC rn ý 
GC Cý 
r. U 
(ý N 
'0 -0 C «. 
ä(1) ° ° 
cd Cmý '° pdÖN 
ä rn c 
ý .. 1 
Nä 
oNC y 
1.. ýý 
ý 
c i
OC y .. E i ýo.. .. o) c0c r 
.$ c 3 E ' 
jg IU ä) °` E °t aEi °ä ý ° aci aci aci O 
Q G t: ýi mddd aci 
cN ý 
i aU°) )v U :: v) vvE.. ýý cO . .., .. rn vv 
2! 
v 0 N 
W 
.ý b a 
a  ý 
? 
rý N CO Co 
MM - CM O eOý ýNp 
r U) Mý}h ý CO CO Op) O) 
OO 
ý 
l r* 
GO h Co 
(Np 
NM8 Iý 
CO le) -Ö c4 Cý 
ti Ö 
ý M d ýt N c0 d . 
e .: V v) 
. i 
rrr- rrr r(V 
ýrrr rrrr r( 
ý 
ý 
t6 
Ü Nýrný e} Öý1 
On)ýOCÖ°r, Cý')CNO 
C) Ln 
N 
ýtpp eeýý 
CMp 
a 
Cýf 2 Cepý 
C t0 ý Co h (0 (0 Co (0 Cp Li) tn O) (7) )! ) t0 st; fr 
ý 
C 
Ö 
U 
N 
ýý}} ÖO ý rN (O 7 lA at (0 Iý CO Cl (0 O) O) Cý) 
AOMrr N g1 to to (tfý 
1ý N 
S 
v 
r tn N. r' N N -: O -: 0000-0 " " 
Or N 
NÖO 
1 1' 
I[3 
CL 
, ,, 
C 
O 
CO Co 1, - M to Or 
O CO OO Iý CO r, - O) r d' 
t0 MMSMN 
2r of N (0 to O) r Co 
rrN NN M (a r NOOO 
Co 
ý A Nýr; N N7 r' NOO" ý/ O -: V Ni°: 
N tC 
12- 0 U 
0) cr r0 
MrNO 
Oý r pp c Co Co Of M 
MrN0 0) 
ghhO pQ pý CA NS 
ýýý S 
M OO - 
O(U ý00r 00 r` OOO r' ýi -: 
0 0- v 
N «2 
NO 
- 
T n(OCMC` 
CO Cl O Mýt 
CO OONtnOMi A c)' ^ r) Co a) OM Co t0 O ýý 0 Sg to cm to ýMS oNN d ... p Nc M MN ti sf ý M(0 ti u') MN CO n ý! `7 t M v 
m 
ä Op nj rrrr Nrrrr r) CV CV r r` rr 
ßO :D Co 
O ld UZ NO t0 (D to (O nN N(ý C` (0 N Co c0 N O) N N(O 0) to NOr d' 
p eeýý Oý n Of t` N j; 
OO tO to CO lA lo 
oN o NC O to Le) CO M Co ý'V N CO 
O) (O 
to r- to NnrO to p- r- O) n Co (0 CO) N 01 ti CO (O 
pc 3 
tri O) 
oo J CO 
ÖSÖÖÖ ÖÖÖrg tn CO Cin 
Ln cy 
ONS Cýj 0 0ýý 
M 
tt 
In 
OOOOO fý OQ CMMCOM 000 
ON rr- 
O) N ný to 
Co O CO CO ;g^ OCý COO O tn to h N N r 
m COý 
I\ 
tOp 
r 
CýO 00 
(0 0 CA v t0 
3OnO 
(O h to r sf' O ) ýt )r O) rC O) O to r M ' i V i Ö 
(D "ýi CV Ui (Vi Di (0 d' N ui ' tr ( 't C O 
ýN OýO 'ý t 
OýýtMýýýjjCOtOaýý)OM S_ 
01 t_A C) CMOIN, r MM 
(_0 
OOÖO N 
NC Mrr N O O C'9 rrNO . 
M 
N , 
«o % m 
cu Ü 
O nOO Co 
N 
rý rCO M co 
er 
NNr 
d' 01 O (O 1- 0) Igt M 
_N rN M Ný MN NCN O 
Nr 
"d 
Sj ý 
Cr0 
MN 
CM (4 C4 C4 (O 
Nr 
rrNMN " 
N ry 
.0 w r 
C -6 
ß U) 
Ü 
r- r= r (n r O) r 
N. O M 
CO e CO N (0 
eN} 
f(pý ýýý g 
0 ý 
ý Cý gý N ýj 0ý0 
h 
' C "c ýÖ a 0ÖN ONT ýf iýN O 
Ö 
'ý " 
ý "'; Cý r' ýI 4 q 
rýir 
N 
CU 
m 
Nýrr rr N rrr 
ý 
d 
2 Y 
LC 
U' 
. 
C) 
C (C N 
Oý O C 
. ". 
tl$ 
LC Q) 
O 
N is 
c: NN 
eN cr) Cj ddýý QQ c 
ä 
L "C 
Cn ý. 
ývLL 
ö 
cc y.. i 
rnE y Ü, Q cLi ( cc ` ö 
cc 
ý 
H 
Vw Nýý 
o d2 
. 'C t) 
Eý 
. . 
c 
. . 
d 
ß 
O 
> - N 
M 
TT 
ýÖM 
TT 
'U 
yQ 
fa 
0- CO Ln rn r- 
ýv 
r rn qq 
c )m T Q) 0ý 
MOD ov 00 
rn Co 
le CO rn o 
N' 
rn n W rn I,, co 
LO N 
Cl ý t0 O 
LA N 
N ff) 
'-t LO 
N 
ý rn 
ýo 0- 
T LO 
oý 
Ný 
N Cl 
N rn tN Cl) 
d) 
E 
ii 
0 
^r. 00 eeýýtpMCý etýOO c00ý oo atpný ýry0 aoN _ ' ' LL C'') 0O " M( ? N 
r- rr - rrrNrrrrr rr 5; 
ý 
r 0 
0 
ý elOl1Y 
ý ný 
N OOý^CoMýý 
p ý 
01 (O (A 01 
ti A (O('O7 
I h N h CO ýh ý 
Ö 
Ö Ö 
rý N 
0 ý 
r0 aOOO 
rMpO)Ö CO^- ^ÖP)" - O O7 
0ö 
Or C . - ' OOr "1 I' 1 " 1 
cö ý 
f1 1 I 1 
ý 
c 
O 
00 
O^ eý 
(AM 
00 
tCýý aý0p C(ýý 
((ýý ÖÖ (p('7ÖMO0r 
00 
rr N 00 rr 0 O r Orrrr00 Or i0 ý " i 
O) (C 
V 
OOO+) OMr OMr O. O""frOý002 'log 
OO OOO OOOOrrý O 
No 
ý"p 
O ^(n 
O f- Lt) 
Cp .- M(A 
e) MI- N 
O ti(OAN ýý01wÖ 0'ý 
pp C(ýý 
Qý CO 
N N 
V NC d 
«m 
hMO 
M 
MMOO 
ý" ý' 
rn ry hNOOO 
Nm 0"0 
vö Z) Co 
o(c UZ 
0 
N 
C((pApOeOeýýýý N 
O COOM 
-CM (0 0 
ý O()O O(Op(Oý^Or N 
OON)O ' ' 
ýýN O 
Ctpp ^ Co 
O) 
Ný 
A NC OtA 0 MO d o0 iN Co) ( ÖÖ M 
Lt) 
0) J O7] 
O (A01 O (00 
0 (O(OCO 
rr 0 
ý Nrl, NýýetMp(ýeA}ýM ý Ö ÖÖ ý 
g MN 
rÖ 
Orr 000 
ý OO O ti O 
ý 
1' Qf C0 
0 
0 O01 0001 NýttNppCIOOI- CO ýOÖtý M M 
(ý Cp 
NMN 
C Il 
.r 
0 1 
Mt0 
Cp 
M etCý9 
r NOV 
7 of O M( 
. O) OVN O? NC7N 
M 4 i 
O CV 
rr ý r 
0y 
M ý^ (n 
rr 
N-e in 
Opetr 22 
N 
Or 
NC 00 rr Orr or -- 
° 
:: 
-- Co 
r- (D 
cV Ü 
ro 
M NN 
1A 
CO et(Ar 
0O r00 
((pp C(pp oQ Cý N'ý(f 
Netr 
ettiOM 000c`7O'ý' vvta . " 
N 
C7 
r G 
. ti 
` 0 
ö 
ýr 
. 
ý r- "O 
u .- ry - - V 
ý N y W ý5 
. . 
tt1 Ü 
c: (A O . aeýý O (A et 
4 N /ý 
O 
r, 
O 
ýp oo Oýpp pjý ((pp 
CCCCýýpp ((tt gý  
(h 00 tt ti 
OD uý 
((ýý 
NQ (A rN CA : Mr O4 . 
er (A 00 Ui p et 
cU O] ý ý a 
23 
nA aý m ... ,. a; .ý 
`-ý ý, ii1 Ea oýC 
ýý 
( 
ö cý 
rn t; " 
3 EAý° '° 
ý 1 ýýýýM ý 
U 
33 ý ý O ... 
G) 
ý 
O 
N M 
rn 
wv CM 
ý 
o, m 
IA OD U) O) N(` r 
et P LO O Cl) 
CV CO CO -O Cl) 
Cýj rrrr r- r 
(C Cl 0) O OD It Cl) 
000. 
(D CD 
LM U) 
ýý co 
Co ýONM 
Ný N 
O) 
OOrýr000 
N l*) CO q r- r CO 'I 
o) rý rChC\l 00N0) 
OOrOOO 
OLO rNO)OO 
ý rýr(OrOMO) 
OOrOrýOO 
iýýiýi 
(3) It Lo NC)co OrnN 
0 It Lr) N 1ý Cl) C) N 
00NN- (D 00 
I 
111rf1 
OV 
MN Öý 
Ni)ýO 
U) 00 
N lf)f)000ý-'ýi 
ýýýýN 
LO I- It NIt CD C)N 
Cl) O)000C0 NM 
0 OOOOO Lf)O 
N 
ý 
N 
O 
O 
ý 
et N 00 0V 0) CD 
too fý N rt C'M Cf) 
CDOOOOD CD *' 
CV CM Cý +ý ' CV 
m Co CO 1n CV n rt 
Oc')IýCOOD NO 
--ýý 00- 
ý- Cp -r tn O Or- <_O d' Il. 0 CO CM CV +- 
0 ýNN+-'d 00ý 
O) M 00 f` M CV O- 
NNý 
CO 
ý^ 
U') 
N 
v L 
Oý 
V F-- mv "e- vi "± 
CC ýý 
ý3occcocy 
c-v U) E2c _j 
a 
«y+ C 
d 
C., 
ý 
dl 
O 
C) 
Q C4 uQ 
ý 
h 
U 
NC) 
C0" v cýer t1ý 1ý00 
V) rrý r rrrrNr 
. -" ý 
(e(! 
V'ýýý oo týpp lpý ~ ý 
ý 
M N C ýný l A"1 O"ý tDtOW 
C CO 
Ö 
U 
N 
Ö0 Öý 
CNgNQ 0^O N'T 
vr rr00 00 ý rr OO ý 
C6 
0- 
(1) 
ý _ 
(7)rCAef 
Öý 
SCOOr C)M """ýýý5 ý00 ý 
ý 
Ca 
r r O 
ý-0 00 
'' " N CO 
; 
ý a 0 
Op0Mao 
CO CO O CO 
COOMCO (7)C) O N CO 00 O CO CO CV tCpp M Q N0 ' N OOýr 
" 
ýOrO ý + OOr i 
(V .0 V 
, , ýi 
N0 
(7) CAMC)ºl- 
cr CO r Cl) N 
Cl) NCA1)' -ý l[)to C11(OorT 
(3) C) CO MN C70 M C) 
0 
N 
m C 
ÖC 
7 
N -: r- qN 
Crj " 
tl ) Or Cq co CO ONNM IA - 
C") 'ýe 
CO 
C' f1 
N 
Uä 
C10 
D ED 
Cý 
O CC UZ 
öO Ný 
C) CO rMr 
cr NC`0 
')r 
N 
C) CA 0. - CO CO " CO a Cp C+ý Cýýp r Ü ýýýMNC)C) 
C ÖÖ 
' V 
"i' M Crj 
iiýrýir M 
ui 
C) Jm 
00 
N 
ý pp -it cf) -it CM 0 It (D ~ MÖS S 
00 O" ÖO )"tý CO O Cf N 0 
ýt 0 
p N 
ýN(0 co 
ý0
CO 
pýýý 
ý 
000 
ý 
cýýd 
ýCrDCý 
uM) a0 
ONC)CAM O 
« 
r NOCO 
^" NC'i 
J 
r" NCS r'C'ý Yý N M 
CD N 
rý`rCýO ýýý1§ 4r ý (ý 
O OC 8 NC OOr ý- ý 0rr ' f3 N lý ," iý" 
-t: 3 :: -- ca 
CCö Q 
v 
CCý N ö ýN Cý po OC)MMCA ý MNNcýNMýN 
- M(O 
^ 
M 
V N 7. r 
ý 
N W 
" ý 
»°$) 
Otf r'ý ý Nýv 
r PNrCAQý CArCA 
ti ýcnoöcýcc°yýy 
N 
CrO C 
C7 ," Cr) 1ý 
1" Cl) 
CY) i v§ ý 
i! J 
C 
CD o a0i 
d m° ý 
.. « wv'O c .ývE ... 
z 
v 0 ý r N Cl) 
O 
ý OO)ýONi 
ýý N nM N 
dOýO~i 
ýI-cýO 
C 
MOOOiu)ýýÖi ýOÖ O 
ý 
N ý ( O f- O JJ 
CO tD NCDU) C7 0000M cD N C") N f ") O cOCO N CO CO MNO t Oý 
Nc7N 
tý 
-rrr N- NN -- r rr - 
r- 
- r-- CV r' NN --- -- - r-- 
-t MCD LO hCDOM1-rC0 000 000 000) N Co) (OU)O)U)O)CO ý-U)- 
r-. 
(Q 
O)ef N 
C`' ýý O -CO N O)CO-(0- M ýfO W(OMI. `7RO)Cný 
. -CO t00 
O) M O) 
tir`ý 
O)O O'cxv+r ýL0)ý 
CDChýý e! O)O)n 
Q 
iuu7! 
^^ 
h n i 
N CO MCV CO N CO Co le h 
Orh - OCOýMOOCO 
et Co Nv 
(D30 
OO 
N_fý c0 0) OM N(0 'ý! CO 
OO) N-I- QN ý$CO 
00-OO 000 
- ýlA 
VO 
h^ a 9OON 
C- 00 0- OOOr000 
ý" ý" ý" 
OO 
' 
0 0- - 
MMONe LO CDCO etCM 
OrOONOO)et000) 
(00) 
N'd' 
t` O 
000 pý 
ýÖÖM. --ýN C7 
M ^Ný 
pp 88 MO 
O O 
o-- ö 
00 0- 00 0- 000 
L'iiýi 
OO 
i 
OOr 
ý 
-0 OO r- 000 
" '' ýii L , 
OOOMOD 0)(%j O)-0)OOA 
COOOOC000NCOMONfý 
C0N 
CI) 11- 
ýNM 
ONCO 
000M CO CANO) - Oý O O) 
c0000(OCON(OMONCý 
(ON 
Mh Oat 
OOrrOONOOO 
ýi.... i.. 
Or 
. 
OOO OOrroON OOO OO 
. 
O- O 0 
LnCO 0r--CO Ln0le 00 
O)OCMOOMCDete CI) 00 
CO n- 0)N(D 
OMtt 
- 
et 
MN 1- r- ýe} CON(ý LnNO 
C, 4 r- M O)OOO00OCn ' 
oOl! ) 
h0) 
tD(p(7 N 
' -NCOCONOýNCONCD Nr C')NCA O )N U) M CD NN O) ý r' OC " " N`O-! 2N 0? - ( 
'. - 
" ý ý- ' 
rCON Lnrco NCo CU I- CO O)CONýN070NO)COLAU) 
N CO 
NO 
OCOtf 
COLnet 
O 
00 
CD 1ý -U) 
(DNM-U)r00ý 
h 
ý1n(Q 
NhN 
-Ln 0(%4 
Lil 
f`(ý ýM 
NNý 
NO. -NCOr1ý CýCi O rLC) NN- " et -N r" NW "N" ' 1' 'I 1' 1' r '' 1 1' 1 h) ý 
et - (OMLnCANOMMO 
C10LnM O(D OOC)rCV 
N (7) 
-r 
LC)CDCO 
(0r0 
O 
0 
Ln (» (» r NCaOtN - MO) CO Ln00(Dr U) LnO O00 h cl) O 
CA M 
Lnn 
. - C 
Ln (0 - 
ON 
I> OO CnFý OOOnONO00CnO LnN OOCnO O O h C000eý O) 
i : 0 
(» r- hLnerCo erCo rCD et 
r O)N"tU)NOrrCM 
Ln- 
U)M 
OM- 
I- OP 
- 
In 
M OOM(DMNOfý-O1M 
r hOO) 1ý00ýtppOCCppMCý ' 
O)Ln 
. -CO 
^-^9 
at a000 
- C') OC9000M-IýN-M (ON r- (O 
" 
M ) Ch r CO e cm O)O'Ct C70C 
C'ý '' N ') '" N 
O)C7 
ý 
N 
N C) NCM Nýci N 'N N - C 
Lnl- MO O) Co d' N Or00ý M OOCDO)OOO -CO MLn 
h aet N 
Or O 
(_O O) 001. (O h(ýN U)-et 
ppOCD OD800ppOO 
N ýCý 
r N'"1 
O8 
000 ý 0-OrOO. - 'ý'I1 00 . 
0- 0 
. 
Opýý00 -00. - 
I1 1' 
1 
ov 
' 
O "- i 
CO CD etI. U)(Dln-OLnO 
O)NOMrOeetCOLn(D 
h(Y) 
(» Lo 
LnLnef 
atNO 
ý CO%Lný LnLn-01- 00 
Q) NOC'0 OU) LA Ln 
irdJ 
Of Ln 
! Q'a('ý 
cN 
--N O- N- N M(p - Or --N - -NNM 
CD - 
CM OCo in Ulk LO C'Mcm CONC') 
Oe! 'Nr00000NC- fý/. 
ý" CD 
c00) 
U)MLn 
N-et - ̂ 
-Mteýt O) -fý CO (0 Ln CO C''')ýýý ^ NN ÖÖ 
O) LA 
Op- C1' NOQN 
OOetel; OetýLnOOC7 Or ' 00 '" U) (L! '-C! 
C 
1' ý' 1' '' ' ' 
N G 
o c ý 3 
N Y Ö 
.« 
0 ýý 
Co 
r ýý 
`` C 0. - 
ý 
° c ai iuil flia llu ) ai Ik (n ° 
! uuHflhI llll =ýf 
tfl 
ý ' 
ý Ea aJ ýn v, 
W 
.ý b c aý a ý 
y nll)N U) C_ (O CO P 
OCnrCOC')Nr(OCnI- 
CD N Cý Nr 1ý r aý 
O)M QQ (GOOýý 
CIAA wv 11 N Y 
LL (OýC'7 Cn(plnNtONNC? r CO C4 IN cl r? ; rrrr rrrrrrrýrr rýrrrrrrrr 
U N 0 ý 
un' (e(eýýýý 
N N 0 ý M ý r 
(f''ýý 
eý 
(0ý0 0 Co (p'ýp CM ýW 
1DONO (DI`ýON 
~0 
Of Oo C C 
ý( 
0 0 0 0 0,0 C OO OCOI ( O l, O ý 
f O . , 
ö d 
F°- 
mM00 
Lff0(O(Oc. e}ýON 
(0012 0'7Mt08ý(0 O 00 00 
N Ne"sýý C7rN 
00000Ö 
O r 
Co 
CL 
000- ý 0 
ý" ýý "" ' '" 
C 
O ý 
C! ) f, Co -t 
00M0C7 
00 01o r Ln Co (0 
co. - OM pýjO 
C ý 0 In g ef XN Ný Cý !Q 
Weý O `ýÖoo Ö 
.ý r 
OOOr 7 00000 OO 00 0'- " 00 
` a p U 
Ole r_ '7 
ÖÖ Ö0 
OPCOCOCn^pNpýýCUýpp) 
ý00000 ÖC 7 
tý Nof ýOCepý ný1, pNýCLp9 
000000 0O0 Ö O) 0r 0 ý 
(, v NO 
Ü "-'p 
O) 000)e 
C`') r1ýC0 N 
r MOCOýInNNC00) 
r CD Or COl- O rn/ý fý 
N COC00(OO_MN CnOQ 
ýN (0 U) ý-N ý00 M es OC Ný C7 OD ý CO lA NO C7 O Co Co C f. 
Nm 
Q0 O M D ý CO) C'") 
. 
20 
CZ 
O C) 
ý%ý 
oN o ý0 
CD tnrOM 
0 OýtNCý 
O) tý CO N(OCnrCD COON MO O) M(OOO(nMNMM 
OrrCn(d 0 O 
I, tnle MOlnr01, - Lt) 
N 8N rOOr 0 (rt0 C- 
0rr7r rsf MM 
C NC 7 
OrOr 0" ) ; CO N 
ý ý 
0 J N N 
O (3 CO 
0 
ýODMO O 0)CVOrCnC70f0ýCMnN 
0- `VV ýr[n(0M Nr C 
rý Cý (n0ý rM00(n 
v NN 
NOCýf MN ýý O OCn00 n 0 ýOOOON7 , 
Cn 
cO CA 
ý ý 
ý d MCý at COOfM(O(nI-CAg ýoN 
""Cn 
ýer N iO N 
Ný et MCO CnCO fQ N OD 
CA 00cp 
" 
p. r) OO C N 
(Ö N CVM 
I ý, ý Cn 
ý 
C7i r rC\lCr rr Ori CV . 
-CV C'Mr ý"" r 
0 N N 
p tA CA gD 0 
ONNrOQCO01(')n Co 
$ "' Co CO 8 
ýp Op ýp 'a' 
(nN 
z5 
1n LNA CA. 
N-^ý 
00 0 020 
- NC OOr O 00 O 
" " 
qý 
rýý '0 N N , , , 
tu m 
0 
Ln C'70O 1A CA1ýCOhMtOMMN0 CAco M 0 
ONrpp h0) COOCntD O0 '" et Cl 
ci p 
OO OC'M'- ýf 
O rrNr 
O OC")co O 
r rýNrýrrrr r- C4 97 
c4 
NC (n W v0 
Cý 
:° ý öe O)() 
^ M)ýn0ý^M c ýO (°«ý (öMýaöuýiö r 
. Nj o ry orir; " or yr 
y. - vc N 
Cc m M ,", 
i 
M 
i, i v) 
ýý 
" 0 c. ý äý ý 
a)ý °ý 
ýcv 
ý ý ýý 
tc 
ý 
i 
cti. ý v 
ä. r s ýý 
ý='ý w 
s 
^v- 
ýgý äL 
143 
ý ý ýý t (1) vst aä a) d ý y °i ý cLi (Li 1 
ý 
G`s' d ai ° 
E°U CöE 19ig. ýC)ýFnb C " °ýNNN 
U a; 53 - 
, - 
Ot 
NNNpCOC V 4; yý'p ý 03 ENh Qi 
8 
.. 
«: Q) Ný 
N 
ý. UEN V) 0 
0 
2 N Co) 
o. a 
N 
T 
Q) 
ý ý r 
rz 
ý 
Cl) 
'I* 
ý-- 
0 
C) 
ý 
ý ý 
0 0 0 
ý 
N 
'I 
N 
OD 
in 00 0 
`r L() ch 
Ü LOD)O)CM C")U)M 
LOO) 
CAfý r rO LO 
N Of LcAýL(Op 00 
lOc1 0)O ý0000 c2? cyth0 cy co 0 rn Ln ao C N ti oO f Ln N, CVNrrrrr 
y 
C\INrrrrrCVrrrýr CV 
ý 
C ppýrcýý ppppýpMCýp 
ý 'OD 
OMLnNýMNM O 
ý)MCý 
ÖN 
eýýC 
CA N 
00ý00ýLA0» COL O 1 
(U MCOLAOO1ý00 " 
n 0 ý MM 
tu 
H 
pöý^LoOýO 
MýNNCpp 0)ONfý01COU) 
OO 
gOr Ný Ö0 O C O Or00r0 00Or 
a 
0 e ýo 
o ö°ý ýý ýý 
f0 ý C Dý 
ö öö 
" 
ö ý ýööý 
ii " N m a 
, ý , ýI 
ö 
ý .. 
LOOMCo h O)ý 
CM 000)NCM 
in 0)C7CL)ntn NCODCp)CO 
cm OO0)bVNýýgýCgO 
0r0 
LO 
O (1) 
ý 
Or00or 
NO 
4) -'0 
r f, CO0Co ef N't 
w LOOOCOd'r0)r 
CO f, COOLOrNNf, LOLOfýCnCY 
M NN)ývJLOMCOD)COMQ 
OLONLOd: N CAfl CO NN0 
CD 33 
ýN U 
y 0] 
CD c 
0 
CD rrNhýf 
cl) '. 
0 
CV CV C-1 
Ö 
ä 
ýLI] 
Om 
' 
O) f, C00N O [)ý ý 09 
_ M MCAýCOCACý cf lOprºýcf LO 7) p ý0tCý0 
ýý 
ý 0 ýGC N 
r Lin 
ý COO öý dC L 
ýý Ö 
, 
ý0 f ý C OI ý 
' , 
ui 
O 
Jm ýý CV 
, i N' . CV CY '-" ý- ' CV 
O 
pppp 
N 0 pp 
ýOýppptCppýpCppp 
0 0ý0 
ýNýC 
Ný O 88 CO7 0ý Ö ýÖNC Q0 , 7 OO, C i, O Ö , 
i5 
M rOOe 'e OZfý O00OM Cý 
COO)OoOýN MO_OLNNO(ýf- LNNA 
LO 
ý- ý NCO ) 
fýOýpp 
O rN Chý-ý rhN ' 
N Ofý p r OO ýf 
CV 
CD 
Cj 
ui r CV 
LOei hLOLOrr 
g pppp ý0 Op MýCrpr 
CO Ln M2 
ý ÖÖ 
Ln O 
NC Co rý r4 Or0 OO 
pp 0r 
Or OOOO r O O 
0 
'2 
ß C T) 
e) U cu 
O 
Cp OCOAOýýý 
e tt 
opN 
pp 
puppp/ ýpýppp 
upQý!? ) ýpQý! A; 
sf LnýC~7 NC 'V 
ý 
N NN 
'0 p NNN Cý d , 
y 
, 
M N N 
N tn lL 
C 
O ý 0 LONCO pMLOCO (0 M 
O 00 U) ýOCýpQ)ýrCOpýCOLA00sh 
LO fý Q 
O) ý 
C« O u CU 
CO rh O (0 N MCOMOCQr ' 
rfýN r NCOC? 
ýOcf 
C4 C4NN 
ii' 
N O 
m Ch ýr C+) 
Cü N 
Nc 
aýiý 
NC ü ro ý ýý 
CL 0 N. Cýý 
gO 
i E 
a 
cc NyO 
Oý 
E .2 ý ö77 
LQ 
CR J 'p N ä 
1 
j9 )N 
1 
«C i1 Cl C1 bCx 0C 
N Ö) o Cý öl C 1 Uä AU 
c .. --.. ý .. - o Cu mmmmmm 
c .. -.. .. ýyC .a«ý 0mmmmmm l9 Qccc 
ý) 
22 U 0 
t0 
12 ýd22ýýýN 0 - eýýEýý2Ee - 
ý .ý 
0 
r N 
M 
w 
b 
[ 
ý co CA r t` e U) 00 h tt U) Cn a) O C) co ný CO N CV o) NNN. C) V M'ýt r Co Co CO C) U) 
C)) Uý Co N Co N Lin Co O) rOO Co U) ýN Co N 
Cy r-r-r CV r r' CV ýrrrrrrr 
N CO C_ C) CO CO m Co et Co N CO r C) CO N Co C") 
-t CV d' rN t` CA d' rhN CO Co N 00 C)) Cn Co M CO U) 00 fý r` M r` U) ý C) C) Cý (0 Co Cý 1ý r 
CO Co C) Co CO CO Co MOO CA ON Co M I- CA CO OCO V r0 I- MN OrNr'rf U)CnC)rCo 
OOOOrO0000000r0000 
.... .'. 
O Co CO U) CA ()) CO Or (n 0 fý C) nt NN Co 
_ Co ýt mONN rýt in OO CO O CO st O 
0000-00000- O or CO00 
..... 
' 
C) M (0 r_ Cm N CO 0) 00 C, ) 1ý I- U) CO 0 0) 
OO C) N Ne C) d" r_ CO OOOON Oe N 
O00rO0000r; 0 0ý- OOOO 
rrir. r, r 
U) 0 Cb rr rý U) ýý r CO Co U) M Co Om cm Ne mO CO N N)- 1- C'0 CO d' d' CO r- CO 1- 
O CO OD 0 U) CO U) Cy) rr CA I- Co Co 0 00 U) CO 
CV N . - 
Co Cr) C) (7) N OD NN CO CO e a) co e cm CO r lA 
r CA CO CO r U) NCA OD I-rCMCMCAM CO OOM OD M CO Co r OD OD le rMrOrMh 
ý .'. .' 
nj .'rý.. nj .rr.. 
0 tt O) tt cm U) CT N CO 0 Cn OD Cn t` OD U) N 
ýt M(V O C) C`') CO CO CA 0 CA OO CA rN CO OM't 000 CONO(-: V OONCOO 
N(ý eh in Co 0N CO r (3) U) Co. - CO N Co O 
CO ON N U) CO ýNr0 U) Co 0 U) ýgt M U) 
OO I- N (D (0 tt ý Co Co CO N 00 h CO Ne " NrMýrrN CV rrý 
...... 
0) (0 Mýý 
Ö Co co Ný 
ý 
f- 
Öý M Nýý 
Ng 
000rO00 (D 0rOOr000 
'..... 'ý 
Mý OO rý U) OOnr CO CO r' CA d' Nr U) Co Cr) CO rr CO h CO ýt 0 CD C) rý Co Iý NNNM NM Mýle U) NM CI) NNNM7 
r 
rº- O rºý rrM CO 0N CO Co C) CO Oct CO N r) -t rO U) OM U) U) I-- r U) CO Oe r U) U) MN rýt M- ýr MM CO CO N d: d; M ýI O 
ý. 'r... ý.. 
N 
U 
N 
Cn CC ý 
NÜCL0CN 
0) !n CU N Ö) EZ =N 'fl E rn c a) cc oD ai m ÜO A- NN&Ca ( C :. c CL a ,d a) ca d o° mS - 00 % "a Z] c a« ý o coc- E. C) t» 0 E. ý. ný = rnö (n cý c`a aýi 
°c 
o>ýo 0 1) rnE CL oC äaam ai ( N C71 " "' ý. LLLLL L yýVN-= 
L0°? E(D a) r- öw Co) E V) 
> fC 
a) v 
N {, r CL Cd ö0 
'r 
t 
ý öýcpOa 
^ 
oýý 
Ao 
LL 
ý t"i C4 CV iC 
rn 
CY) ceýt cý p ýcpp C'i M ä) 
C 
N 
ý 
ý! CD 
. 
a0 GO 00 
Ü 
G) 
FO- 
C 
uANLff 
ÖS0 Ö 
Co 
pO 
iii 
c0 )ö ö ý`ý ö C o ö ö N 
t 
c G 
a 
0 
výccCOit 9 Cc (D 0 N aN ýC 0 . O 
NO 
a) º. ý 
CO 
ctM`ýN- N 
<O 
ýýrncGýpti 
COON ONt 
v 
N 
a2im 
n= ý 
- M -V 
ýÖ :)m 
Cý 
z 
ö 0c 8 n. 
0o rn O (c 2 iýi ý . - ý 
C a . i i ) 
ui J 
.- Ch r 
C) ý 
GGpp OO 
O OstýtNC))Oco) O 
Cn 
a0 NS 
NVCl) 
U) Ilý fý N0 
'"CVý N 
N 
'9 C') ýjNýýppAýýCCýTppf ÖS 
Ö 
C 
,ý 
A 
OO O 
ý 
/ 1' '" '" 
ý N$r'CAGýC'ýO 
U, r- NNc C"ý) 
GD 
I. 
ý h 
w 
m g ý p Ö)tA ;; ö ýý d) 
co 
. -cy 
.. 
N% OR 
U) ý 11 
rn 
3i 
ý fiuifl i 
Q c`0 t'-C 
Ä 
týV 
N 
) ) U dd2 a! de a 
N 
3 
C d 
U ý 
a) 0 V 
b 
a a ro 
CO 
eCA 
-i' C)) e (Mý r 
CO CM 0) 
eO} 
fý tt 
nýf)! O! 
)ýNNNý 
Co 
(ýO a000 
CV CV CVýýrýr 
CD CV (f) CO .- CO CA OO Cl) Cl) O(0 
(f) CA (0 (D P') - .- co 00 O It CV f 
C') C) (D L() CO co CD It fý Ni U) 0) 0) 
CV NN CM 0T O0 - CO le CO CV 0 
tý ý C")t` ýCACOCV C, 4 00l 
O000O0O0Tý-9 
C? M O) OO-N tt O a0 .- CO N 
vM Iý CO pý (0 M .-T 00 00 000 0ý 0ýýO 
ýrr, 
rirý 
le C) (O ý st M CO 0 lf )rN C) 0 
NO (O . -- CO CO f- - (D .-0 CO 
rOOr0000ý0ýý0 
oDOCDrý OCV. -e N ONO)t- 
CO OO0N. CV 0 N. Ný C) (0 Co 
CI) N. CO N. CV )fl O CV .- CO CO 
LO f` N CV Cl) fl. CO Cl) C. ) LO Cl) LO CO 
OOf- Cn- O O'V'GONO(7) 
tn cr NO CO NO LO co co CA O Cl) 
CV 
tnt`Ntf)00LO r- to Ml, M- 
N Co 00 00 - CO M cr 00 0U) 
MýMO00. -0 ýOOOOM 
C0 (0 (0 00 - (D 01ý te M00 000-NM0)00n 
; 00Lf)e 
0) N Co CV 00 0-Il 0) h 0) O? 0) 
''-N- (V NN4' 
O) 0 Ll) Nr L() iý 0(V i, -OO 
(D NIT O) ý CO C) 0) 0' 'V 1- 00 00000000ýý-0 
- (D O 0) ct N0 f- -O t0 t0 CO N CO Kt LO CO N le N. 0) 00 NN 
;. NNMM f`') .-N; 7 1q: OD 
a) Cl) co co cV r. et vO Cl) r. N0 
co LO Iý co M N. rr U) M ao 
r0 N(7 0 lý NN CO tn U') OO h 
ýZ00 
ým Z; 0 m°ýia Oý n ßt g) O rfn 
Z, rnö c. a.: c in rnE äoc 
ý «. .? NNNNN ca m0ccc 
y222dý22? Eý2 0- C -'ö 
u 
45: 
4 
m U 
fd 
Ný 
a> cN 
cu 12 
E=v 
CL CM O 
v O) ný C 
(d ýý0 
NEUU N ýýý 
72 -0 .. C` 
0Y 
I,. (D tNOtO +- 
ýýý^NNNNN 
N N. - 1: ý r' (Ni .; 
NN 
i0 (7), 
ýa00ot" 
OC`CNýýtz 
ýý rn 
rn CO 
MM (O(nCOCOCO 
co ý ch ýn v .- (ý "- ýýýnM a`$ vNý(OQf0oO1ý 0000000ýý000 
ýýýý ýý ýý 
i ýý ý ýý 
LnCVinoovercoLn cý Nn0 
tt 
Ne 
Co O cO Co N Ne cm Co 
00000000... O 
... rrri 
ý 
in 10 
ttTCDýýf0cDO L 
-A 
"- N_ O) 0OÖ9 ýÖÖÖ ÖÖÖ Co 
ý 
... 
iiiý 
U) N O) U) (') 0) 
1ý CDý'7 
h 
tON0)U)M 
It "-N f- f- f- -: ?O 
IT I- 
r. O to cl) 0 CO 0-r. 'a Co 
co O MOLn NO pý 
NO 
CO Ln 
4 
NO<DMOý NO Oý Me 
O OLO Cl O to 0 to `" 0^- 
OýýONN vý p pp 
ý0 OOO O cl CGcl q 
(pý}rNOCO 
rOMýOý 
OLnOýAr V 
r ý' rrr 
Co Co M 
Ö 
N 
ýCo rn ýý 
-- 
ý co rn ýýý 
CR N 
I- rý 
co N cc i 
Co Co 0 
ý0N 
rýe}tMh Lnoo-O (OOO N MLn CO O Co 0) 
ý 
00 
0 00000. - ý r' 
0- 00O2 
aC00ýý 
ý0 
000 N 0 r- 
N ýýNNCi ChMý N C4 ýaW 
- M- I- Qf1P)Ný" 9 Co tý o> Ln M CD CV in 
o ýocy`rýoýnr"ry rý . rj .".. - .-II 
(1) 
U 
RS 
ý 
h fý 
NCý 
NUN 
Cl - °' Eö CL (0 cm NC Cya O cm NU 
a 
O_ ý 
E 7D 25 :) y$ý, m c3) U fEtl Ö 3Z 4) «2 C ý 
c3) U 0.0. a= 
öä ö<ocn ö0E 
222222? 2 
Cl) 
ýý9 80 Elo) 
co 
ý ý 
ýýý ci qý <`n 
ýýýN 
J 
C/) 
cc 
C 
º. 
«. c .. 
gý 
ý 
p ý O 
ý 
N 
J 
a) 
E 
... 
W 
ý b 
a ý a a ý 
O LO Or- OýMO tO )MNýMýNý Co CO O LL O 
O 
hOh0 Co N 
Op r CO CD 00 
ýCj 
CD T CO a00N 
^ 
tA 
j 
r TN '- ýN ý- T T 
(N TT CV 
rTr 
N V5 
C. O U 
O 
O 
M U) CO U) Co Co O 
M I_ O)NýN00 
2MD; MM U) MM 
MT ti ý 
. O U) lq: 
U) (O d t)) M ýA `7 1A ýt to T Iý . ý T U iv 
U) 
ý 
ýýý M 
(03' 
ý MfýCOU)U)NN 
r Iý In M (O I- as O TOOr000 
' ýOOTO , 
C (() T CnCD MTCO P - COO)OOD U) O 
C6 oý TÖ (0 ýÖ Co 
Ö N^ U) le CO 
T OOr; 00 
ý 
c0 . ". ý ý' ý" ý f0 0- 
Ö 
Ln 
O) 
u) O LO N O) O 
O) f- rpTOM 
Lin 0 U) rN O) O 
O) hTCO r OM 
pp T TOOTTO 
. . 
TOrOTT00 
" ' i L 
NL . 
i .ý, ý iý 
NO 
(D Lp le LO 
Ö 
CI) 
ýMýCMOýCýý) ÖM ýýý ýýOOff""NN 
C O 0-c U OC Cn O 00 0TT0 C0 f- " " 
n NO 49 
" M ý ä ö 
TT MT 
'T MT 
p 
M JW 
_ 
O CCi 
N Üý M Co rnU)NCOOO O 
ýMý Cý ^ M (ý cMý 
O fý (2,00 o L"O OC U) e 
Mý OCO U) MN 
NT toOCOýOU) TT to O On Ov ý ' 
OC 37 
T 
' .'T.. .'N T 
-- :l i N' 
.. ui Jm ý , 
VO U) tp MO Oe Co ei (» CO at M'- '-ý^) M oO Iý ON mo 
ýO 
Co OMMTO u) ) Co 
st O -O-: ON 
MO 
MO Or'OT OMO 
Cn 
1- N 
ON 
TO OCOTOMU) 
CO CO COTOCMOf- 
fý M OhMN MCOO 
CC) CM TU)(OMr- C7 '- 
ýN 
Cl) 
ý 
O U) ý ti ý Cn CO CO Cs) O ) n ý O) 
'ý nr CV T nj TTT 
.... 
CV ýý C'7 TT'e 
Ny 
OM) 
TO) N ýý""CO 
CO MC 
M 
OM000ý 
". eý}} 
CO 
Ö ^000ý) CO 
0 
NC ýOOTTO '` rOr0 
07 
" T7 N ' .iii 
i' 
"O 3-- 
c (D 
CO 
(U Ü 
ý 
L 
nT 
CO Co 
U) CO LO N h'ýt 00 U) 
MT xfrCOONN 
pp M Ct) ý0NpONN -e 
N MNNst 00' 
-6 p t` T ONMT vie O 
Nr 
N y 
V 
W ý 
T T 
. . =0 C 
ý 
ý 
U CO V Cn CO U) -e N Ne h eý CCpp 
pppp M 
O 
ýNýýCA N C 
(Z 0 
OM 
O f` 
U) O Tf- 0p Cl T00 
Co CO Nxt le M Co 0 tG N d; Mý ON ' 0 , ," ,"; ,"" " T... ý ý 
0) CO 
j'O 
h 
äN ä2O 
U_O 
to ý 
Y Cý 
aN mä ý 
Cl C 
7 
Cr) 
N 
GýÖ ý aÖdCOJÖ O C 
,5 
J C) O ZT 
CC :p C7) , ", N rn ä ' (1 ) viärnEäoCýL ocý.. ýý 
ý 
C" C 
O C0 ' 
C" Cd 
O CC -pCCCO 
ý .ýr ý+ L 0) C O (0 =- pCCC0 . 
r'"7 (U ' 
U Qv V QvEmýdco QVE ý''ý CoJ U 
ý 
0 2 T N M 
Appendix F 
APPENDIX NOT COPIED 
ON INSTRUCTION FROM 
UNIVERSITY 
